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ABSTRACT 

Instruction should emphasize generic skills as much 
as It does occupational or domain-specific skills. (Senerlc skills 
enable people tot (1) cooperate and communicate for group problem 
solving; (2) Identify and define problems in complex environments; 
(3) seek, acquire, and synthesize new information; and (4) adapt to 
changes in the problem-solving environment. To teach these skills, 
schools must formulate clear educational policies and practices. This 
Is difficult because the term is not clearly defined in the academic 
literature or m research. This prevents educators from examining 
several important questions: What generic skills are needed? Are they 
being taught? Can these skills be taught? and How can schools be 
structured to develop these skills? A fie study collected 
observational data from four vocational e nation programs that claim 
to develop generic skills through their curriculum, and an intensive 
case study of one class was conducted. The study found that: (1) 
teachers taught problem-solving skills, often embedded in cooperative 
working arrangements; (2) project-centered course design and a 
nontradltlonal classroom environment supported teaching of 
dispositions; and (3) student-centered instruction meant that 
teachers had high expectations for students that extended beyond the 
classroom. Findings have implications for research on generic skills, 
for educating diverse student populations, and for reforms advocating 
the integration of academic and vocational education. (Included in 
this report are 2 tables, a matrix summarizing selected literature, 
and a 92-ltem bibliography.) (NLA) 
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PREFACE 



This npoxt it part of th« National Cantar for Raaaarch in Vocational Education's 
(NCRVE) continuing affort to undantand vocational curriculum and initructional mathoda. It 
providaa an analyiis of tha taaching and laaming of "ganaric" workplaca skilla in aavaral voca- 
tional claaarooma. Wa hopa this axploratory study will guida ftitura thinking about taaching 
ganaric skilla and provida a starting point for dasigning curricula and couraaa that includa thasa 
important akills. This study should ba of intaraat to laaaarchara* practitionara, and policymak- 
ars in both acadamic and vocational aducation who art involved in afforta nationwida to ravi> 
talisa our secondary schools. 
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SUMMARY 



Th* latMt wavf of school rtfonn iMkt to nconetptualin achooUac for moit itudtnta. 
PropoMlt calling for initnictional rtfoim comt from many oonatitutneiaa, with diffoztnt afin> 
daa, but havt a similar thrust: instruction should tmphasias "gnwric skills" as much as, or 
mort than, it does occupation-spadfic or domain-specific knowladft and skills. Tht assump- 
tion is that §&anic skills will tnabla paopla to (1) cooparata and communicate for group prob- 
1am sobing, (2) identify and dsfina problems in complax environments, (3) seek, acquire, and 
syntheeiae naw information, and (4) adapt to changee and gape of information in the problem- 
eoWing environment With these skilla, workers will be better able to adapt to changing forma 
of American industry and the occupational atructuree supporting it 

To teach these skills, schools must formulate clear educational policies and practices. 
This is difficult under current circumstances, however, because the term is not clearly defined 
in the academic literature or in research on the workplace, job changes, economic trends, and 
so on. This prmrente educators from eiamining several important questions: What generic 
mki\\» tn ntded? Are they being Uught? Can these skills be taught? How can we structure 
schooling to develop theee skills? 

This report reprssents an initial effort to answer theee queetions. The analysis begins 
with a conceptual fhunework for defining generic skills. ObsMvational data tnm vocational 
education programs that claim to dsvokip generic skills through their curricuhun are analysed 
from the perspectivee of this fhunework and cognitive science reeeerch on learning and teach- 
ing. This analysis aims to understand acquiaition of target skills at a level that will infbrm 
cunkuhun davelopment and teacher training. The study sought answers to three questions: 
What generic skills are being taught? How are they tau^t? How doee the hiatructional con- 
text afliict instruction? Findinp from this exploratory study have several implications for 
ftiture reeeerch on generic skills, for educating diveree student populations, and for reforms 
advocating the integration of academic and vocational education. 

A CONCBPTUALIZATION OF GENERIC SKILLS 

From our analyais of the varied literature, we discerned two basic categoriee of "generic 
skills": bsMle or •^■MiMf akllla include sibilitiee ranging firom reading and simple mathemat- 
ics to "lifo skilla," e4., reading a schedule or filling out a form; oomptoz r ata owiiit akllla 
inchade aUUa for dafi^ and solving problema, critical thinking, knowtodge acquiaition, 
•vahiating problem solutions, etc. 

In addition to theee skUla, which define a person's competency for a taak, are the motiva- 
tioaal style or dlapoaittona that infhaanoe taak perfbrmance, such m the motivation for chooe- 
ing or doing the task and confidence in one's abUity to do it 

There is some debate about the relative importance of these skills and dispositions for 
empbyabiUty, productivity, and suoossa. None akme seems suffident If people are not 
mottvated fbr wori^ their baaie or complax skiUa will be wasted. Conversely, if people bubble 
over with enthuaiaam but lack needed skills, they may be more hindrance than help, though 
possibly good candidates for education or skill training. 

While generic skills and dispoaitiona are all neceeeary for succeesfiil completion of many 
complex reasoning skills are among the akills that employers desire moet and that school 
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ftfomwn hopt to impart For thii roaion wt foeut on eompltx rMtoninf skilli— in particulAr, 
on ftntric problt m«iolvinf ikilli idtntifi«d by a human information pmrairinf modal of cogni* 
tion. Tha concapta praaantad ia thia modal form a baaio vocabulary for aaalysiag complaz raa- 
aoninf bahavior. It idantifiaa aavaral aetioni in problam aolving that ara lanaraliiabla aeroaa 
domais!, Thaaa actiona, coiq>lad with ralavant domain knowladga, enabla paopla to act aa 
intalligant problam aolvara. Thaaa fanaric raaaoning ikilli ara: 

• Raoognition of tha problam 

• Analyaia of tha problam 

• Oanarstion of iolution patha 

• Evahiation of (partial) aolution paths or monitoring aa you go 

• Rapair 

• Raflaction (aftar a solution ti achieved) 

Thia list of skills providaa a starting place for determining whether complex reaaoning ia 
taught in vocational classrooms that claim to develop such skills. 

WHAT SKILLS ARE TAUGHT? 

Tha analysis rqwrtad hare is baaed on an ethnographic case atudy of a secondary-level 
interior daaign class administered by a local Regional Occupational Propam (ROP), site viaita 
to technical and nontechnical daaarooma where taachara reportedly emphaaiie domain-general 
akilla, and elite interviewa with teachers, a program adminiatrator, and a local employer. We 
found that thaaa vocational teaehera taught several generic problam-aolving akilla and alao 
straaasd davek)pment of poaitiva diqioaitiona. 

Firat, taachara taui^t several qMcific problem-aolving akills embedded in coop e r ativ e 
working arrangementa wherein students worked together to aolva "authentic'' problema. In the 
case of interior deeign, studsnta worked for iqiprozimataly six weeks on a project to design and 
ftimiah a aiz«room Victorian houaa. In thia claaa (and othara), we obeervad the teaching or uae 
of eaveral generic problem*solving skills. In soma caaea, the teacher specifically taught or 
coached the skill; in others, he or she structured the learning environment so that studsnta had 
an onwrtunity to uae the akilla (or at leaat be ezpoeed to them). 

• RqKur ikiUi and team from trron. Teachers encouraged studsnta to try diflbrent ideaa 
without foar of Mure. They believed that miatakaa serve to focus a studsnt's efforts: 
"When they correct mistakes, they will remember what they did." 

• Anafyat/^toeify parti of th« probkm and gtntnOa »^ Theae akilla appeared 
aa we saw students determine goals (e.g., understand Um teachar'a reqpiirementa for 
completion), set aohition criteria (e^., what ahoukl be done to get an "A"), identify 
constraints and aaaumptiona (both the teacher's and the imaginary client's), identify 
reeourcea (e.g., qMdal talanta of groiq> membera), and accaee relevant domain«spacific 
knowledge (e.g., carpet samplaa, wallpaper booka). 

• Omtmtt tolution patht. Stodanta had to dackb whether the entire group should work 
on each part of a projaet oollaetivaly or whether to asrign studsnta to difforsnt taaka. 

• Ewduata (partiaD mMstion paAa or monitor oi you go. Tha ill«dafinad and long«term 
project required atudanta to organise their goala and manage subtaaka to anaurs finiah* 
ing by the deadline. 
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• Reflection (after a mkuion ia achieved). This involvM doing a pott hoc analysis of a 
solution and its generation to improve performance next time. The teacher asked the 
design students to fill out a review sheet in which they were to critique the successes 
and failures of their prtqect and group and to "figure out why no one is to blame" (for 
any failures). 

These vocational teachers also emphasized student acquisition of generally useftil atti- 
tudes and work habits. They held that a realistic appreciation of the contingencies present in 
the world outside of school was u important u (if not more important than) learning particu- 
lar job-related knowledge or skills. The dispositions or attitudes they stressed included: 

• Ability to make deci$ion$. To con4)lete projects students had to define their own prob- 
lem, find their own tools for solving the problem, and judge their own solutions. 

• Take re$poneibiUfy for one's own deci$ione: devalue dfppead to (uUhority. Teachers con- 
sistently deflected requesto for information and help when they knew the students 
could solve a problem themselves. 

• Boldneee in dedaion making. Teschers recognized that many students are very reluc- 
tant to make significant decisions and countered this tendency by encouraging 
students to be 'iMld." Stressing boldness in decision making reflected the teachers' 
concern that many classroom experiences teach students to fear "standing up for 
themselvee." 

• Learning the parameter$ of workplace eituatione. The teachers attempted to help 
students appreciate the contingenciee of the world outaide school by making the claae- 
loom environment cloeer to the authentic work environments in which studsnts will 
eventually find themselves. Teachers did not shy away from exposing studsnts to 
some of the harder realities of the workplace. For example, if studento complained 
about deadlinea they were often met with the response that in the workplace a missed 
deadline has serious consequences. 

• Cooperative ekiUe. Several factors conspired to make cooperative skills important in 
the ciaaarooma. Group pr^jecto required students to work together. Cooperation was 
explicitly sanctioned and discussed, using the term "consensus process." In this pro- 
ceee, students mads decisions (e.g., selecting fibric) by offering their choices and at 
least one reaaon to justiiy their selection (the rationale). Other students were required 
to respond to that choice and debate it in terms of the offered rationale. Cooperation 
also resulted from the teacher's insistence on making the studente use the environ- 
ment to solve their problems, rather than relying on the teacher's authority and exper- 
tise. 

Teachers did not administer teste to aassss student acquiaition of theee skills snd disposi- 
tions, but evaluated studente on a more individual basis. In interior design, for example, stu- 
dent gradee depended less on the "excellence" of a project solution than on the teacher's esti- 
mate of how far the student had come during the semester. 

HOW THE CLASSROOM ENVIRONMENTS SUPPORTED LEARNING 

For purpoeee of discussion, we divide the classroom environmente into three categoriee: 
curriculum and classroom, teacher policies, and teaching techniquee. 
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Carrlonlam and Claatroom FMturM 

Two fMtuiM of th« curriculum stood out: projoct*baMd activitiM and frtodom in orgii' 
niziaf pntjocts. Ttachtn dMigntd prajtct-bMod countt in which ttudtntt could main many 
choicM in an envizonmant fraa from typical claauoom rultt. Tha piqjtct Mt tht ilaga fbr foa- 
taring and mq^portinf a variaty of tonaric pioblam-iolvinf skills and dispositions. Prajacts 
anh»rioad tha "authanticity" of tha laarning aiparianca, particularly whara thay wara atructarad 
to mimic, as much as poasibla, an actual working anvironmant 

Tha way tha pn^acta wara organiaad alao contributad to atudant laarning. In thaaa clau- 
looma, wa obaarvad a hi^ dagraa of studant choica at many lavala: choioa of progacta, no intar- 
madiata milaatonaa, studant work waa aalf-pacad, taachers rasirtad intarvantiont and studants 
parformad diffarent tasks and laamad difforant skills. 

Iwibust PoUciaa 

The taachars had savaral broad rules of thumb or policies that seem to govern how they 
informed and interacted with students. 

Tcoc/icr and stoderU on on 'tqwA' footing. Many observations suggested that teachers 
strove to interact with studants "on thair lavel" or perhaps to elevate students to the tiucher's 
levaL This was most easily seen in tha casual friandlineaa and raspactAilnaaa of taacher- 
studant intaractions. Tha azistenca of thia common level was cleariy understood explicitly by 
tha taachan and perfaapa implicitly by tha atudanta. 

Matttr-apprmtiet rtlatiomfup mart than ttudmt-ttaehtr. Broadly, tha kind of relation- 
ship wa obaarvad arising between studant and teacher was neither the uaual studant-teacher 
relationship nor a strictly collagial one. Rather, in soma raapacta, it raaambled tha rolea of 
master and apprentice. The teacher waa regarded as tha npni or "model" practitioner of tha 
craft and alao posssasid a greater associated factual knowledge and skill On the other hand, 
the student had a limited knowledge of fiMts and skill but was increasing both continually. 
Althou^ the teachers were conqietent lecturers, they placed little emphasis on this way of 
imparting infbrmation. Rather, one^n-one tutoring or maatar-apprantice intaractiona were the 
main matboda by which teachers distributed information and shiq>ed student progress. 

'AduU' kaming nuM Much of the teachers' behavior can be accounted for by their 
explicit view that students are mature, reaaonably eiqMrienced, and motivated to learn. We 
obearved aavaral waya in which this modal worked wall for the students: it promoted an egali- 
tarian atmoepbere in elaaa, it permitted greater time-on-task in projacta, and it enabled teach- 
ers to focus mora of their teaching efforts on "micro-qiprenticeahi^'' than lecturaa. 

Ckm pro/eefii as huainta$; aceountobilify. Throughout prqiact work, the taachars continu- 
ally shaped studanta' learning and performance by relating aapacta of tha project to the work- 
place. Projeeta were initially motivated by their relationah^ to external foctora and, in many 
caaee, the activitiea atudanta were engaged in during their progect simulated real working tasks. 

Taehaiqaaa 

Teachers employed qieciflc teaching techniquee to implement their policies. In particu- 
lar, they employed aavaral techniquee to aolva soma of tha problema that can arise in a 
project-ce n t er ed daaaroom whara atudanta are given conaidarable freedom. 

Ttitlmlirm for •BMoraglBf boldaaii and ladapaad w i cg a 'Yall-aoft* miviroa- 
maat. Teachers recogniaed that students would not be willing to make bold, independent 
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deciiions in an tnvironment thtt hanhly ptnaUzM the Mum that inevitably result Several 
teacher techniques insured that student* did not regard failure u undesirable. 

• Atttmpti at creative ioUUiont ngartiid at intrimuaUly dninbk. The interior design 
teacher made it \'ery clear to her sti;»dents tha. the act of trying unusual design combi* 
nations would be rewarded regardless of their quality. Studento witb "ofafjectively" 
poor projects could get hi^ grades if they had shown attempts at creativt thinking 
and consistent attention to the task at hand. 

• Itafninmi from oometmi trron. Teachers often did not correct student errors but 
ptffsutd more constructive approachea^hay might provide alternatives to the 
studente' proposals but woukl "fDrCe" studonte to make the final judgement 

• Ntgativt f99dboek wittwut nagatwc offKt Two teachers we obeerved were excep- 
tionally gUted in being able to communicate criticism or negative in^rmation without 
threatening students. The studente q)peared to understand that criticism did not 
mean a loss of respect or caring. 

• Conttructive tm of faUure$. Both teachers were able to turn failed attempte at problem 
solution into positive learning experiences, by encouraging studente' attempte to gen- 
erate many solution paths in confronting a problem. 

Ttflhnignte for itiHnf with akiidrate ^ho aro not prooaadlng in uaiaoii. One of 
the mi^r challenges Cscing the teachers was the problem of dealing with studente who ne 
often simultaneoualy engaging in very difVirent tasks. The teachers sppaared to use eevenl 
tools or tactics: 

• Motivation and mpomibUity. Teachers motivated studnnte by holding high expecte- 
tions, iff^'hwitny ttudent reeponsibility for their own work and behavior. Motivated 
studente generally require relatively little minute>to-minute monitoring. 

• Grading. As in most classee, final gradee appeared to be an important tool in keeping 
studente on task. 

• Group manaemmt t/UUt. Teachers had excellent monitoring and diagnosis abilitiee. 
They could rqndly scan a class and determine when a studsnt's mistake had gone too 
fKT. Th«i the teachers would intervene, often orchestrating the encounter at a dis- 
tance. 

• Appr^ntiMnhip and nUero-tmehing teehniquti. Teachers accepted the need to fre- 
quently repeat information to students, and they turned that burden into c benefit by 
^Ifpftng that authority to studsnto who had already been tutored. 

Teohniquee for daaline with studente who are eolrinf iU-deflsed problems. 
Becauae studente were not used to dealing with ill defined problems, we saw many instancee of 
fioundering and km productivity in early stagss of the project For the moet part, teachers let 
this happen. The intartor deeign teaelwr filt that giving studente more detailed pnitct 
lequiremente would threaten their creathre reasoning and interfne with boldneee in decision 
mairfni She was willing to let studnte floundn early in the prqject in return for interesting 
kleas later. 

EXTERNAL FACTORS THAT SHAPED THE UBARNINO ENVIbONMENT 

Many different ainde of factors can influence what goee on in sehooto. While we can't 
often link theee characteristics directly to student learning or persistence in school, we know 
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that ihay can aithar anabla or conatrain claiaioom taaching and laaning. From our obaarva> 
tiona and inttrvitwa wa fonnad a pictura of tha fiurtora that affact inatruction in tha intarior 
dtffign claaa. Our mi^r concluaion ia that two kay foetort ahapad inatruction: taachar auton> 
omy and tha taachar's aducttional philoaophy . Whila aehool and orpmisationai polidaa highly 
afliKt tha formar, thay 'cava littla diraet impact on tha attitudaa that tha taachar bringa to tha 
ciaaaroom. 

Raaaarch pointa to thraa anabling conditiona that appaar to promota high-quality taaching 
and teaming to tha dagraa that thay axiat in achoola: accaaa to knowladga, praaa for achiava- 
mant, and profiaaional taaching conditiona. Aapacta of tha aehool contaxt work both for and 
againat thaaa conditiona. In tha intarior daaign claaa wa obaarvad, a cc a aa to knowladga waa 
promotad baeauaa tha taachar had tha raaourcaa to puichaaa nacaaaaxy matarial to iupp<nt tha 
ho*iaa daaign projact and baeauaa atudanta had opportunitiaa to laam by working in a local 
ratail atora. 

Praaa fo? achiavament— inatitutional praaauraa that tha ichool azarta to gat itudanta to 
work hprd and achiava— waa not itraaaad for vocational atudanta by tha ichool adminiatration: 
tha acadamic curriculum takaa pracadanca ovar the vocational, and coUaga anrollment figurea 
ara uaad to maaaura aehool aurxaaa. The vocational teachara, howavei, foatarad praaa for 
ackiavamant by having high azpactationa for atudanta and valuing growth in tha quality of 
their worL 

Tha intarior daaign taachar faced a mix of profsaaional taaching conditiona that can either 
empower or conatrain teachara aa they attempt to create and implement inatnictionai pro- 
grama. Op the poaitive aide, aha had little pap*nrork or bure au cr ati c requizementa, a very aup- 
portiva adminiatrator, and autonomy in making ciaaaroom curricuhnn and inatnietionai dad- 
aiona. On the negative aide, u a vocational teacher for tha ROP aha waa outaida the broader 
aehool culture. Ttiia iaoUted her from tearhing colleaguaa, ccllaborativa ataff activitiea, and 
aehool daeiaion making. 



IMPUCATIONS FOR FUTURE RESEARCH AND PRACTICE 

From thia email lample of claaarooma and the ezploratcry nature of thia atud^ we cannot 
draw atrong concluaiona or policy implicationa for teaching and learning generic akillt. But our 
findinp do auggeat aeveral directiona for ftituie reaeareh on teaching generic akiUa, educating 
divarae atudant populationa, and integraHng acadamic and vocational education. 

Our reeulta indicate that an amphaaia on training generic akilla alone ia unlikely to he 
aucceeafol without the parallel development of an adaptive motivational atyle. Much more 
reaaaich ia needed on the diapoaitiona, attitudee, aud motivattona that will enable atudajta to 
apply their akilla in aehool and workplace aettinga. An approach that combtnee theory and 
find^iga torn the cognitive aeianoa and aocial cognition literaturae aeema a promiaing way to 
atudy the inteipky of generic akilla and diapoaitiona. 

Teacher autonomy and teaching philoaophy atand out aa important conditiona for teach- 
ing saneric aUlla, but auch conditiona diffor according to the teacher'a aehool sdminiatnitton or 
peraonal charactariatica. Raeeaich needa to examine thoae and other context faetota mora 
doaely for both vocational and acadamic taMhert, Since the vocational and academic can 
r a pi a^nt different aubcultuiaa in many comprahenaive hi|^ achoola, aehool context conditiona 
are likely to affoct diffortnt teachara in diflhrent waya. 

One interaating quality of tha inatnietionai practice in theae vocational claaarooma wu ita 
arpropriateneaa for teaching a diverM group of atudenta. Since trenda ahow incraaaing 
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divtnity of studtnt populitioni, practices suited to diversity may be in even greater demand. 
In particular, the apprenticeship model used by theee vocational teachers seems promising. 
Research from the perspective of traditional apprenticeships, in combination with new models 
of "cognitive apprenticeehip," might explore several questions, including: How can apprentice- 
ships be strudured to serve diverse studsnts in large classroom settinp? Can apprenticeehip 
techniquM be spplied to teaching domain-q>ecific knowledge and skills and gtntrie skills, in 
addition to complex physical processss and (tkills? 

OtiT study also suggists that approaches for teaching generic skills can be applied to 
achieve integration of vocational and academic curricula. Educational refbrmers from both the 
academic and vocational communities tee a need to inqirove students' abilities to reaaon, think, 
and solve problems. To explore the viability of teaching generic skiUs as a vehicle for integra- 
tion, Aiture work should study both vocational and academic classrooms. We need to verify 
that some instructional practices found in these vocational classes (e.g., solvicg authentic prob- 
lems cooperatively with a team of students, micro-apprenticeship) can transfer to academic 
eufajects or /*ontent areas where the analogy between class work and actual working environ- 
mitnts is not as strong. In addition, it may be that teachers need actual working experience to 
prepare them to impart the dispositions and attitudes that complement a particular "ctucure of 
practice." 

In general, we recommend thai Aiture re s e ar ch continue to identify the acquiaition and 
teaching of target skills sud diqwaitiona at a level of analysis that will inform curriculum 
development, teacher training, and tearhing practices. Broad deecriptiona of needed workplace 
skills Rze not adequate for teachera, who have the ultimate reqMniibility for carrying out any 
curricular reform. 
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I. INTRODUCTION 



Many conttitutnciM art intifting that tht tima haa coma to raconcaptualin ichoolinf for 
moat itudanta. M^jor ehaniaa in tht aconomy and widaipitad diwitiifaction with tha parfor* 
matioa of OUT aohoola hcva lad to oalla for inatruetional itform from aduc&toia, polieymakart, 
raaaarchan. amployan, and aoeial critica. Although thair aftndaa may diffor, many of thair 
propoaala hava tha aama tfaruat: Inatnietion ahould awphaaiia "fanaiic akilla" m much aa, or 
mora than, it doaa occupttionipaeific or domain-ipacific akilla. 

Taaehinf fUMiic akilla ia viawad aa ona way to addiaaa an incxaaainf labor markat prob- 
lam of AftnmrtA and supply. Tha changinf natuxa of tha workplaca damanda workara with car- 
tain of aptitudia and abilitiaa, but tha aducational lyatam haa not baan producing tham. 
Ganaric akilla will anabla paopla to 

• Cooparata and communicata for group/aocial problem solving. 

• Idantiiy and dafina (or atructura) problama in complex anvironmanta. 

• Saak, acquixa, and cynthaaiaa naw information. 

• Adapt to changaa and gapa of information in tha problam-aolving anvironmant. 

Thia naw amphaaia on fraaiie akilla aaaumaa that tha people who have tham can adapt to the 
ehanglng forma of American hidMHy and tha occupational atxueturaa aupporting it 

To batter piapaia all atudanta for tha world of work, achoola must formulate clear educa- 
tional poUdee and practices for teaching thsee skills. However, that ia eesier said than done 
under cuntnt dieumatanoaa. It ia true thii gsaaric akilla ait much diaou aaed in a range of 
f fffjWiiifai diadplinae^ and in leeeaich on industrisa, the workplace, achoola, job changss, train- 
ing, and economic trends. It ia alao true, however, that the term ia still not dearly defined. 
This prevents educators from systematically examining several important queationa: What 
generic akilla are needed? Can thaee akilla be Uught? Are they being taught? How can we 
atructura schooling to develop theee skills? 



PUBP08B AND NATURE OF THE STUDY 

In 1969, we launched a study to begin addressing theee questions. Our strategy was (a) to 
conatruct a conceptual framework for defining generic akiUa; (b) to forthar develop that Crame- 
work, baaed on cognitive sdenoe theory, for studying one category of geneik akilla— complex 
rsasnninc (e) to observe and analyae programa that claimed to develop gsnaiic akilla through 
thdr eurrieuhim; and (d) to eiptore the impUeatlona of our findinp for fotuie leeaareh and 
curricuhmi dtvtlopmtnt This report preeenta the study's resutta. 

Much of the dUaeuasion of generic sUlls oomea ftom fbur aouicee: leeeareh on changes in 
the nature and structure of work; reeearch on schooling; research on generaliaahia akilla and 
MWm that distinguish expert from novice performancr, and rteearoh on domain-independent 
reasoning.' In thia varied Utenturt, wt diactmtd two basic categories of "generic skUla": 

iThM iaohidi totUkm, cofaMr* MtMwt. Moooaiki. octniaatlpad dmlopa wit , tathnpoloijr. and iatetrid 
*W« dtooMi thk Utmton ia Sw. n. 
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• Ba»k or •nabiing ikilk, ThtM indudt a rugt of •HiUtitt, from rtading and limplt 
m a thtm a ttc a to "Ufi ikiUa," t.g., itadinf a Mhodult or filUng out a fonn. 

• Compltx ntuqnini ikUk. Thtit includt tkilU for dtfining and iobing probltma, criti- 
cal thinking, knowltdgt acquisition, avaluatinf probltm aolutiona, ttc. 

In addition to thatt ildlla, which dafina a parson's compttancy for a taak, ars tha motivational 
styla or tUipotUbni that influanoa task parfonnanca, a.g.. motivation for chooaing or doing tha 
task, confldanca in ona's abilUy to do it 

Tha litaratuia contains soma dabata about tha ralativa importanca of thaaa skills and 
motivations for amployabUlty, productivity, and success. Thara is no olaar hiaraxchy or taion* 
omy. Soma argua that if paopla aza not motivatad for work, thair basic or complai skills will 
ba wastad. Convtraaly, othars argus. if paopla ara chargad with enthusiasm but complataly 
iinskillad, thay may ba mora hindranca than halp, though poaaibly good candidates for educa- 
tion or skill training. A third argument is that workers who have orUy enabling skills and posi- 
tive work-ielated diq;>ositions will have limited rolee in the workplace. In this argument, com- 
plex reasoning skills are the essential condition for success. 

Whils gsneric skills snd diq)ositions ars all neceessiy for successful completion of many 
tasks, conq^ reasoning skills are among the abilitiea that employers moat often klantify as 
critical and that achool reformers emphasiis most Fuithsr, cognitive science rssaareh oa com- 
plai rsaamiing and problem aohhig (in aavtral academic suhjects) providsa a formalintkm for 
prss^siy defining thaaa skills and siiggaa*ing waya to teach them. Other Uttrature providsa 
models for fmdsntaadisg how moChratlona can afbct skUl acquisidon and use, but "motiva- 
tion" is lees well defined, and there is no conceptual framework for considering how it might be 
taught As for bMk or enabUng skills, while the lack of them is potentially disabling, there ara 
many theories, constructs, and curricula for teaching them. However, hardly anyooa would 
argua that baaie skllla alone constituts the eeeential spark for effoctba and prokmgad paifor- 
manoe in the labor market 

We began our study with the belief that complex raaaoning skills were the moet vital, 
were the moet readily "teachaUa," and would be the most strongly smphasiisd in the higfa- 
school-lavel classrooms ws observed. However, tha results of our field worit indicate that 
teachers who have e x p e ri e nce in the workplace emphasise dispositions— and seek to cultivate 
them --as much aa (if not more than) they streee complex reasoning skills. 

To carry out their inatiuctional goala, the tssshsrs we obeerved employed several non- 
traditional tachniquee and mathoda. Overall, they minimiaed lecturing and didactic instruction 
in flinror of "mieio-appranticeahipa," one-to-one tutoring, and prq|eet-centarad coursss wharsin 
stttdenta worked togethar to aolve "authentic" problama. The instnietional context waa one in 
which teachers had the autonomy to balanoe the teaching of domain-specific knowledge and 
skill requiiamenta with generic skills ss wall ss the fraedom to employ nontraditional instruc- 
tional and evahiative methoda. 



ORGANIZATION OF THE RIPORT 

Section n raviaws the Utarature and preeenta our conoeptualiiation of generic skills. We 
also iUuatrata how this per spec tiv e can be applied to problem solving in several vocations. To 
better understand generic skiUs teaching in practice, we studied ssvaral programa that claimed 
to tmphflt*TT the teaching of gsneric skills in thair currieuhun. We augment our classroom 
snalysis with an examination of the broader instructional context in which the courss waa 
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taught Th« fUld study ii diicusMd in S«c. III. Swtion IV prtMnto tht rttulu of our field- 
work, which foeuMd on itvtral quMtioni: What gvnaric ikills ara baing taui^t? How ara they 
tau^t? What eontaztual attributaa— taaching mathoda, ichcol philoaophy, itudant 
population— concributa to thair tu cc aaa? Finally, in Sac. V wa axamina what tha anawara to 
thaaa quastiona imply for taaching ganaric akilla, for educating divaraa atudant populationa, and 
for raforma advocating tha integration of academic and vocational education. An appendix 
summarizea aeveral selected atudiea from the literature. 
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n. BACKGROUND AND CONCEPTUAL FRAMEWORK 



In thi^ Mction wt fint itvi«w britfly tht Utontuxt to givt mdm ptnpNtive on th§ 
bretdtb tnd uturt of tht diieuiiion tbout "imtric ikilli.'' Much of thit diacuMion comM 
from four muicm: mtuch on tht chtnitt in tht natun and itiMCturt of work, rtttuch on 
lehooUng, rtttarch on ftntrtUsablt ikilli and akillt that dittinguith tsptrt (at oppoatd to 
nofviet) ptrformtnot, and itatarch on domain-indtptndtnt rtaaoning. (A tummary of atvtral 
Nltetad itudita ia tlao prtatnttd in tht Apptndiz.) Wt thtn pitttnt a broad qiproaeh for con- 
iidtring aldllad bthavior and a conoaptual IkamtworlE fiir itudying ont cattfoiy of gtntric 
ikilla— €onq>ltz rtaaoning ikilla. Finally, wt dticribt how thia conctptualisation of ftntric 
ikillt mi^t apply to undtratanding tht gtntral atptcts of probltm solving that occur acroaa 
difftrtnt vocationa. 



CURRENT VIEWS ABOUT GENERIC SKILLS 

ChaagM la tiM Natwa and Stnwtnra of Work 

Studiaa of changaa in work, and rtporta. in tht popular prtta, nota tha gradual ahift of 
capital and labor out of amokaatack induatriaa and into higfa-ttchnology and atrvict induatriaa. 
Thia broad ahift ia marktd by ttchnologieal advanota that affoet worinra and tht workplact 
acroaa many induatriaa. Rtttareh and tzptritnct higiiiight atvtral impacts that imply ntw 
akill dtmaada. Fortiampla: 

• Organiaational changaa occur, with mora tmphaaia plactd on fltzibility, autonomy, and 
intaractkm of amalltr working unita (OfBct of Ttchnology Aaaaaamtnt, 1968). 

• Probltm aolving and rttraining art tiptcttd to takt plaot at much lowtr Itvtla in auch 
daotBtraliatd orgaaisationa (NoytUt, 1987; Bailoy and NoytUt, 1988; Staaa, Bikaon, 
and Shapiro, 1986). 

• Ntw taehnokigita changt rapidly, and adapting to thott changaa raquiraa difftrtnt 
aituation/tool-aptcific knowltdgt and akilla (OfBca of Tachnology Aaaaaamtnt, 1988; 
NoyaUa, 1967). 

• ChaagM dua to automatic and tha introduction of computara havt in many caaaa 
wklanad tht bitadth of akilla itquirad for joba (Bikaon and Bvtland, 1986). 

Thttt and othtr workplact changta auggaat atvtral akill attda. Changing organiaational 
and work group atrueturta, for tiamplt, may raquira tha typta of aUUa that makt collaborativt 
arrangtmtnta work: a high itvtl of akUl and ability among group mambara, taamwork tzptri- 
tnct, partidpativt dtdakm aiaUag, aad afBeiaat iatragioup eoBUBuaieatbaa (MeOrath, 1964; 
McOrath aad Attaiaa, 1966). Othar ohaagaa may aacaaaitatt liraar ttehaokigy or domain- 
apadfie aUUa aad broadar workplaot aUUa, iaohiding thoaa that aupport atw atylaa of optra- 
tion: oomanakation, cooptration, aad tha ability to rtcogniat, dtfint, and adapt to tht 
problama aad ooaflkta iahtraat ia humaa iattraetioa (Dtutaeh, 1967). Workan daaliag with 
computara that taka ovtr prooaaaing Amctioaa ait laft with diagnoaHiT aad problam-aohriag 
foaetioaa (NoyaUa, 1987). Thaat ftmetkma caa raaga from tha aacrataiy tiyfaig to ibrmat a 
footaota with a naw tazt-aditing packagt to tha tt c hni c ian trying to diagaott aad itpair a 
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noiiobt*rvablt tltctronic component. That is, certain new technologiet call for skilla difftrmt 
in hindi fHIU of the head rather than the hand, of the logician rather than the crafteman 
(AtteweU. 1987). 

The "feneric" fWtik identified by research find broad corroboration among employers in 
the job marketplace. As a doaing example, Brown (1988) reports that when employers ere 
asked what things are important io. decisions to hire, fire, or promote employees, they often 
emphasise attributes beyond basic or job-spediic skills. At a meeting with businessmen, 
Brown asked about the attributes of the ideal employ** and found the following: 

Tht fint word ipoktn wm ciMttivity. Then wintoae mentioned (iMdbiUty. Then cams prob- 
lem solving and skill b deeliag with people, adaptsbllity, innovation, end a capacity to 
chsnis. Several people rtusiid mpoasibiUty, tMunwork, loyalty, and good work habits end 
attitudM. Eventually. someoM mentioBed bsiie skills. 



Reeearoh on SehooliBg for Nonaohool Aetivltiea 

In the educational community, the notion of "generic" skills has received the most atten- 
tion from school reformers, who seek a reconceptualization of schooling. There is a growing 
concern for the mismatch between the curricula and pedagogy of our schools and the 
knowledge requirements of nonschool settings. Reformers are calling for schools that will pro- 
duce mora craative, inventive, flexible, proMtive, and problem-solving students (e^., Office of 
Technology Asssssmsnt. 1988; Berryman, 1988; and Oakea, 1986). Howaver, studiee of both 
vocational and nonvocational echools suggest that moat educational institutiona do not expli- 
citly teach thase sUlla (Berryman, 1988; Powell, Farrar, and Cohan, 1986; Stem et aL, 1986). 

Reanick (1967b), for example, notea four fondamantal contraste between in-school snd 
out-of-school mental activity that raiae profound questions about the utility and effectiveneeB 
of schooling fbr all nonschool activity, including work. First, while the dominant form of 
echool learning and performance ia individual, much activity outaida school is socially shared. 
Second, echools place a premium on >ir* thought" sctivitiee without the benefit of tools (for 
exampU, calculators and books during teat taking), wheiaas most mental activitiee outside 
school are shaped by and dependsnt upon uae of available toola. Third, schools tend to 
emphftdae abatract symbol manipulation, whsraas work and other activitiee emphasias reason- 
ing and acttons connected with physkal objects and events. Finally, while schools aim to teech 
general, widely uaabl* skills and thsoretical prindplee, success outside school dspends on the 
development of situation-specific forms of competencies. Theee pointo suggset the need for 
MXim^ f j fiiiUf to thoea identified in workplace research: more emphaaia on the devetopment of 
cooperative learning or group skills; leaa enphaais on learning abatract, domain-specific 
theories and fkta and moit on uaing thia knowiedgs to reaeon about real-L*fo problema; and 
more attention to how toola shape cognition in specific situations. 

Baasaroh on GanarallMbto SkUla and Bzp«rtlaa 

Reeearch in vocational education and cognitive science adda to the previoua views of 
^generic" Among vocatkmal educators, Oraenan's work on gsnaraliaabie skills stands 
out (a*, Oraanan, 1988, 1984, 1987; Oreenan and Browning, 1987). Qiaanan's (1988) analyais 
of "genaraliaable* skills produced a compendium of 116 difforent subekilla or itema, grouped 
into four difforent types: mathematica. communication skills, interpersonal skilla, and reaeon - 
ing fV<»* Within these rlsnti. soma items are very broad and cover a wide range of diffuent 
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•kills {:%., th« ability to lolvt probUmi involvirg time, wtight, diitaiiM, fid volum«). 
OiMiian hat alao dmloptd atmimant tachniquaa in tht form of itudant Mlf«ratingi, taachar 
ratinp, and a parformanca critarion for aacb skill arta, and baa compilad dixactorits of avail* 
abU inatnietional i nircas tbat ara potantially usaftil ^or taaehing fanaraUaabla skills. Hoir* 
tvar, bis program of rasaarcb baa not yat atudiad tha teacbing of thaaa akilla or davalopad 
instructional programs. 

Otbar noCiona about ganaric skills coma from lacant raaaarcb in cognitiva acianca on wbat 
makaa a paraon an "aipart" in a fiald, and bow a^Mrta tranafar scbool*baaad knowladga to 
nonacbool sattings. Thia raaaarcb sbows tbat cognitiva and matacognitiva atratagiaa* and 
procaaaaa ara mora cantral to aqwrtiaa tban low-laval subakilla or abatraet conceptual and foe* 
tual knowladga (a.g., Lava, 1968; Scribnar, 1964; CoUina, Biown, and Nawman, 1988). An 
aipart tachnirian, for azanqila, baa stratagiaa for daaling witb a problem (e^., break it down 
into amaller parte) and can reflect on bis own progress (e.g., evaluate wbetber or not tbe 
current solution is a good one). Theee skills are more unportant tban low-level akilla (e.g., 
being able to read tbe manual) or abatraet knowledge (e.g., understanding bow electricity flows 
tbrou^ circuits). 

Otber reeearcb examines ways to teacb students to use tbe kinds of processes employed 
by eqiMrts to handle complex taaka and also to apply them in a variety of contezta (e.g.. Col* 
lina, Brown, and Newman, 1988; Lave, 1977). This requiraa teaching tachniquaa that eztemal- 
iae cognitive pro c essss that ara uaually carried out internally, so that studanta can obierve, 
enact, and practice them with help from tbe teacher and other studanta. Modeling, for aiam* 
pie, bivolvee ahowing an nftt carrying out a taak while atudenta obearva and thereby build a 
conceptual model of the pro c essss required to accompliah the taak (Collins, Brown, and New- 
man, 1988; Wood and Bandura, 1888). Thua, a teacher might model the reading piocese by 
readUng akwid in one voice, then verbalising bar tbou^t processss (e^., what tha author meana, 
fdiat will happuk next) in another voice (Collins and Stevena, 1882). Coaching is another 
technique. Here, the teacher obeervee a atudent while be or she carriee out a task snd offors 
bints, fiNdback, reminders, or new tasks aimed at bringing the student's performsnce closer to 
expected performance. In reading, a teacher in tha role of coach mi^t chooee texte witb 
inereaaing difficulty, have studenta write aummaries of the texta, and have otbar students offor 
suggeetiona to the class on bow a summary mi^t be improved (Collina, Brown, and Nexvman, 
1888). 

Baaaarch on Domala-IadapandaBt Baaaoniwg 

While studies of expertise reveal skill needs and how skills are employed to solve prob- 
lems in a partia^Jar domain, otbar reeearcb (e.g., Nlabett et aL, 1987) examinee domain* 
independent reasoning: Do people use abatraet miss to think about everyday lifo evante and, if 
ao, can tbsae rulea be taught? Thia Una of reeearcb counters daima that people poseeee 
domain-apedfie knowledge tbat ia not readily applied to other domaina (e^., Thorndika, 1806; 
Chi, Olaaer, and Farr, 1868), or that their poassaaion and ^vUcatUm of knowledge depends on 
cognitive development and cannot be taught (e^., Brainerd, 1878). Evidence for domain* 
independent reasoninf is important for any conception of generic akilla, ainoe the notion that 



*Ib th> iMiMBh Utoiatuw. "mitocoinlttoB" nhn to mmal cefforiM of Inttlkctnd htkmrlet, indudini knoiHidii 
•book yoor own thoofkt ymmm, ooBttpl or Mif«i«fiiktka (04., ham voil you hmp tnek of wiMt you'ie doiat vfan 
mMi« pnbteM). Md boIMb aad latuitkM («£ SelMMiMd, 1967). 
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skilla can be applied acroM domains is a key assumption underlying the view that generic skills 
should be taught and learned. 

Nisbett et al. (1987) report on several studies that show use of abstract rules and increase 
in rule use after training. People can. for example, use statistical rules that are derivrble firom 
the law of large numbers to reason about problems in a wide range of taaks and domains. 
Furthermore, their reasoning improves with training that shows how to use the law of large 
numbers to solve a number of problems. 

Two studies of graduate students by Lehman, Lempert, and Nisbett (1988) demonstrate 
the trainabili^ of reasoning skills that correqmnd to the program of study. Beginning stu- 
dents in law, chemistry, psychology, and medicine had equivalent inferential skills for statisti- 
cal reasoning about problems with both scientific and everyday lifo content, methodological 
problems dealing with different types of confounded variables, and several other problem types. 
After two years of study, psychology and medicine students showed significant increases over 
law and chemistry students in their ability to use statistical and confounded variable rules in 
both scientific and everyday life problems. This difference in performance reflects differences 
in the nature of these disciplines. Psychology and medicine are probabilistic sciences and must 
deal with all kinds of causal patterns involving necessity and sufficiency. Thus, students learn 
and practice inferential reasoning and rules for dealing with uncertainty or the conditional. 
Law students show improvement only in problems dealing with the conditional, presumably 
because they are tau^t about contract relations. Chemistry students do not improve on 
theee typee of problems because their field deals primarily with n s c sssa i y and detarministic 
causes rather than probabilistic ones. This research suggests that reasoning can be improved 
by training and that rules applied to reasonhig in a discipline can fsneralise to reasoning in 
analogous everyday life situations. 

In sum, although the popular and scientific literatures are replete with lists of domain- 
independent skills, the term "generic skills'* is poorly defined. Terms abound in the literature 
and seem to inchide disparate typee or levels of skill as well: for example, is "recognising that 
a problem exists" (Sternberg, 1986) a skill in the same way that "accurate, fast arithmetic cal- 
culation" (Greenan, 1984), "self-management" (Chipman, lif88), or "crestive thinking^ 
(Greenan, 1984) are skills? 

Drawing from the generic skills literature and cor iitive science research, we conceive two 
broad catefories of generic skills: baaic or enabling skills snd complex reasoning skills. In 
addition, we assume that individuals posseee dispositions and motivational stylss, distinct from 
their skills, that influence effective iise of skills. We elaborate on this concsptualization below. 



A CONCEPTUALIZATION OF GENERIC SKILLS 

Whother fsced with school-related, work-related, or everyday life tasks, individuals bring 
a constellation of knowledge, skills, and motivations to bear in accomplishing them. 
Knowledge, skills, and motivationa interact with each other and with the tssk in complex ways 
to produce degreee of succeee or fdlure. While skilla define a person's competmet or ability to 
do a task, motivations influence task per/^ormonce. 

To provide a starting point for analysing generic skills in this exploratory study, we focua 
on competence factors and simplify them into two broad categories: 

• Ba$k or mablmg tkiUt include such sbilitiss as reading, doing simple mathematica, and 
"life skills," such as reading a schedule, writing a check, or filling out an application. 
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ThMt skills art ofUn ussd by people in the service of more complei tasks involving 
higher skill leveU. 

• Many tasks reotuire the use of compkx naaoning ikUia. Some tasks nquire formal rea- 
soning: the prablem to be solved specifies all premifiss or givei information in 
advance (e.g., problems in logic, geometric analogies, seriee completion). Other tasks 
require informal or everyday reasoning: premisee are not completely supplied for the 
problem, and everyday thinking activities must be invoked (e.g., planning, making 
commitments, evaluating arguments, choosing options; see Galotti (1988) for a detailed 
discussion). 

Theee generic skills can be applied in a variety of domains or vocations and in combina- 
tion with the domain-qiedfic knowledge and skills that define con^etence in a particular area. 
In fbUowing sections we discuss this interplay Airther and ekborate on the use of complex rea- 
soning skills in a specific problem-solving activity. 

In addition to their specific or generic skills, individuals bring to a task dLipositions or 
attitudes that can play an important role in how any skills are acquired and used (Dweck, 
1986). In the context of school and learning, theee peychological Actors influence a person's 
motivatton to respond in either additive or maladaptive ways to a particular task. Dweck and 
Leggett (1988), for exanqple, review a body of r essarch that identifies two mi^r patterns of 
reqxmse in achie v eme nt -oriented settings: the maladaptive or "helplese" reeponse and the 
more adaptive "mastery-oriented" responae. WhUe the helplees pattern is characteriaed by an 
avokianoe of challenge and a deterioration of perfinmance in the face of obetaclee, the 
mastery-oriented pattern involvee the sssking of challenging tasks and persistence under 
fisihire. Research with children shows that theee behavior pattema are unrelated to actual abil- 
ity: bright, sUlkd individuals can exhibit a maladaptive pattern. Children of equal ability can 
ahow marked perfbrmanoe difbrenoee in response to chaUenge, becauae th«y are pursuing dif- 
ferent goals (Dweck and EUiott, 1968) or because they have diftirent beliefii sbout whether 
intelligence is a fixed or a malleable quality (Dweck and Leggett, 1988). We can think of theee 
reqMnsee m "motivational stylee" or diqweitions toward iqiproaching achievement situationa 
in a certain way.' 

Several simplificationa ars implied in this conceptualisation. First, it impliee a discrete 
separation of complex and basic skills. In fisct, a "basic'* skill such as reading ia cognitively 
complex. It involvee such "low-level** proosseee' as decoding letters or recognising words, but it 
also requirse certain "hi^-level" strategic skills n e c eesary for con^rehenaion, such u formu- 
lating questions based on the text, summarising the text, making predictions, and clarifying 
difficultiee with the text (eee Palinacar and Brown, 1964). Similarly, doing mathematica 
requirse mastery of the basic facta of addition and subtraction aa well aa more complex 
problem-solving strategies and heuristica. Although we acknowledge that baaic literacy skills 

Tliiimlwii ttw ramiiiMter of f hh ruinit tti \m tin titiM "mntiratinn " 'iBipmitiffiM " tni ■mrlrrf-r-l tYt" 
Mfw to piydwiosksl teton thct en (aftMOM tMk ptftecmnM. W« Mknowtodp ttatt Umn trnm imt dMaet 
(kflaillaM ia tht UMntun. but tte dlitlaBtkai fo bqmid tbt Iml of aaalyili raquind lor th» puipoMS of thk 

*W« OM tte t» low Iml" and -hifh Iml' with giNt OMtioB. ThoaiMiiaf aodi^fttoMtonof thMO«Mmi,M 
wott M tiM tMM "loww ofdM* Off "hifbv otdH* •UUi, iM OB M AMiavlioa tbiS thm 

teMkm ttet dont loquifo mmk laiinBrtiiit tUaUaf to bl|lHff>lovol oaoo this do. Aa takk (IttTo) tad othon 
potot oat. ooiDilho mmith fntUm • ft i mlf ii t il Bh ii ka p to tMo noi iitin a oad tho odBoKtoaal pff o oH wo it oup- 
pofti. Qiw tho wrtwwwi . wo wet to b> onMdt thM oar trnm do wot tmam • ii nu iati oliklli dif iitp«i a< off • 
oiM^dmm tarn •^m^^^'mmtkuT AOL T^hiip ai ili lh«flBnwit?iowoorthoi an ii rin iiofikillo,whaffothato 
ia a hiHonfay ol ooBtral of aotioM, Mwh aa hkffMohkal foal-oottii« kMwIodfi. Thia ia tha dMaettoa wo wiah to 
SBahOi 
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can b« cognitivsly compltz, we use this category to diitinguiih the minimum skills a parson 
brinp to a problem or a task from the knowledge and skills required to malm use of concepts^ 
heUt and procedurH as necessary for those problems or tasks. It is these latter kinds of com- 
plez reaaoning skills, or strategic knowledge, that characterizes expertise in a domain (e.g., Col- 
lins, Brown, and Newman, 1988). 

Second, diqMsitions and motivational style can afiiict skill use. Resnick (1987a), for 
example, points out that students who do not have dispositions or "habits of thought" that lead 
them to engage in hif^r-order thinking mi^ not '^am complex reasoning skills even if they 
are wxp(md to them. Perhape more importantly, such students will not r«Sne their reasoning 
abilitiea, or know when to uae them, if tiiey are not disposed to exercise them.^ 

While this conceptualisation does not qMciiy "levels" of skill or delineate precise relation- 
ships between skills and motivational Dutors, it does provide a uaeftil starting place for think- 
ing about "generic" skills, their relative importance, and their teachability. Clearly, if an indi- 
vidual does not have the dispositions or motivations to work, the basic or complex skills he or 
■he poesessee matter littie. That is, the person may have the competence but will not display 
skilled behavior because his or her motivational style does not lead to effective performance. 
Conversely, if a person is completely unskilled but bubbling over with positive work-related 
dispositions, he or she may be more of a hindrance than a he^, but possibly a good candidate 
fbr education or skill training. Indeed, peqple without what we label as basic or enabling akiUs 
in our culture are quite capable of performing conqplex tasks. However, we argue that workers 
with only enabling skills and an adaptive motivational style, although perhaps readily train- 
able, will have limited rolea in the workplace. Complex reaaoning skills, however, appear to be 
k«y to adapting to changee in the woriqtlace, and they alao encompaaa many of the attributee 
that employers desire and school reformers hope to impart 

While our initial framework indudee both basic or enabling skills and complex reaaoning 
mM\m aa "generic" and recogniaea the key role that motivational styles and diapoaitiona play in 
skilled behavior, the remainder of this section focusee on a conceptualisation of complex rea- 
soning skills. We elaborate on and more predaely define theee skills from the perspective of 
cognitive science reeearch. This perspective providee a needed fbmaliiation of thaaekfyakilla, 
but it has much lees to say about the role of diaposition or motivational styls. We do not elab- 
orate ftirther on basic or enabling skills becsuae, u stated above, this study is lass concerned 
with the fwttitmntH skills a person brings to a problem or taak than with tha skills he or she 
possissii for making use of concepts, facta, proceduiea, and so on. What foUows, then, is a 
partial elucidation of a bnMMler concept framework that providee a starting point for exam- 
ining the teaching and learning of generic skills in the classroom. 



Compln BttirrnVg and th« InfomuUioB Prnoaaaing Mataphor 

A metaphor that haa proved fruitftil for the cognitive scientist's attompto to undsratand 
human behavior is that certain aspects of human cognition and problem solving can be com- 
pared to other informatton processing devices, namely computers (Newell and Shnon, 1972; 
Shson, 1979). Both take in information from the environment, store it, manipulate it in the 
fbrm of some kind of symbol system, and take action on or give output to the environment 
Much of what people do can be thought of u "decision making" or simple to complex "problem 



*80v«nl pncfaobsleal aodiit dMafutah aothatka iDd akUl or 
MpiMve nirftininnni if BMch isd Mitchdl's (1978) ooBtiapDcy bimM; Cbaikm and SiMiot's (1967) 
prasH^ Bodri; Pvtty sad CMkppo's (1984. 1986) -iabsfa^ UktUbood aodd. It it bqraad thi MOpt of Um 
pmwt tludjr to onaiM thtm ia ditaU with iMpMt to inwik I ' " 
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•olvinf.'* PmpU act in retpoDM to quettioni Ukt: How do I gtt to th« tiiport by 8:30? How 
do I tummariM that* thiM rtportt? Why isn't my production toam conununicating? How can 
wt improvt productivity? Whila this mttaphor doas not aasily taka into account such impor- 
tant parfonnanca factors aa disposition or motivational styla, it doaa provida an organisinf 
framaworlt for azamininf human problam solving acroaa taaks and bulling procaaa modala of 
cognitions. This mataphor ia callad tha human information procasshig (HIP) modal or thaorat- 
ical framawork. This framawork can axpUcitly dafina soma ganaric skills and can sugfsst ways 
to dssign curricula and padagogical practicaa aimad at taaching tham. 

As mantionad aarUar, cantral to tha qjpUcation of tha HIP fhunawork to fsnaric akiUs is 
tha viaw that many human activitias, both in tha worlq^laca and in lifii, aiampliiy problam 
aolving. This includaa avarything from dadding on what kind of rivata to usa to rtpair an air- 
frama to planning a manu. An important aq)act of moat problam-solving situations is tha 
notion of "saarch." Saarch ia tha activity azamining or "navigating" through all tha possibta 
actions (and outcomas of thosa actions) that can ba takan in a situation. 

In tha languaga of HIP, outcomaa ara "stataa" to ba attainad. Wa rafar to tha aat of all 
possibla itatas aa a "stata spaca" or tha qMca of all poasibla intarmadiata statas that ona might 
visit in tha couraa of "saarch." Problam nolving takaa placa as ona tries to q>ply known actiona 
or "oparatora" to tha start stata. Evary tima an apmiot ia appliad to a stata it craataa a naw 
atata. If tha naw stata that ia r«achad ia tha aama aa tha stata ona wanta to gat to (tha "goal 
atata"), than tha problam is soWad. As oparatora ara ^ipUad and intarmadiata stataa ara 
raaehad, a trail or "path" ia craatad. Tha total path conaista of atataa (atapphig atonaa) and 
opanitors that mova a problam sohrar from stata to atata (atapa). Tha oonatnints on oparatora 
ara tha rulaa that say whathar it ia "lagal" to apply a givan oparator at a givao stata. So, prob- 
lam aolving ia tha sMurch for a "solution path" of oparatora and thain oorraaponding stataa b<m 
tha >**g»""<"g of a problam (tha start stata) to tha solution (tha goal stata).* 

Ahhou^ tha concapta of start stata, goal atata, solution path, oparator, and conatrainta 
ara vary abatract and ganaral, thay ara not a complata charactarization of what tha HIP frama- 
worit sass as common to difforant problam-solving domains. (For axampla, thara ara alao 
aaareh stratagiaa that ara ganaralisaUa acroaa domaina.) Howavar, thaaa concapta ara tha baaic 
vocabulary that cognitiva sciantists usa to analyaa complaz raaaoning bahavior. In doing so, 
thay hava diacovarad that many bahaviora that appaar difforant on tha aurfoca aihibit common 
pattams whan saan from tha parapactiva implicit in tha HIP vocabulary (Nawall, 1961). Thaaa 
common activitiaa ara at tha haart of this viaw of ganaric complaz raaaoning skiUs. 

To illustrata ganaric problsm-solving activitiaa from tha HIP parapactiva, lat ua walk 
throu^ ona sohition to a conunon problmm gatting to tha airport on tima to catch a flight 
Following tUs azampla, wa shall diacuss aach conqwnant in mora dataiL* 

OBT MB TO THE AIRPORT ON TIME 

My flight to Boaton takaa off at S.'OO AJi. tomorrow. I don't liva cloaa to tha airport, 
and I auspact that gatting to tha airport for a flight that laavaa at 8.-00 puta ma in 
rush-hour traffic. Thla ia an unpfadictabla aituation that calla for aoma planning. 

{Rieotnition of tha pnbkm.) 



*Whlk oUmt ippuMwhw tux bt uttd to •tudjr eonpiti WMonim (#4^ Um eoB^o nmri al ippRMch or th« 
fulM/hMoMei ippfM^). • ■NRfa ippiOMh, ia onmhiiMrtwi with • Bntd moMt ifpnith, tmm th* wott «itMMl- 
abk to tvMy^ NMoaiBf and m«m to dMd man dtmOy wtth iayoftnt dhpoii tto M aad tttttodH (94^ to ovoid 
faaydrfyfty by MOichtoi m ayolMMtkolly and thowngfaly m poiiibb). 800 Galotti (19«) te a ooaanhMMivo itvitir 

*Whik thli aaaiBpla wlU bo uaad to Ammmntt ouBy of tba ooovoanta at a biaaa In lbn iallo n proeMaiBt 
aoMooeb to fiaanniin. it doaa not do Juitka to a variatjr of iapoitaBt oonnpta. Sovoial in twd m t o ty toita pnaaot 
othw aiparta of huaaa iafaaatkn jinmaiini (ct Andwoa, 1965; NawoU aad Mmoo, 1978; Maoa. It79). 
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Tht loal ii cImr Fvt got to be on that plino whon it taktt off at 8.*00. Whtra I am 
now Is loM claar. Havt I done my laundr/ recently enourii or muat I do a load 
toni^t ao I have clean dothee fbr the trip? Do I know when the ehuttlee run or 
how much it coeta to park at the ainort? Ii it foing to enow tomorrow and maybe 
inoeaee the chfuoee that traffic will be knotted? What horror itoriaa come to mind 
from friends who have been in similar situations? (Ano^yiii of th» pnbkm,) 

Okay, havinf collected some information that is relevant to my decision (e.f., that 
the weathnia not looking nod, that the only early shuttle gets me to the airport at 
6:30 AJi^ that parUng is cheap), I start maUng plans. Given that I want to be on 
the plane, I should work baekwarda from SKw AJi. and let to the airport at 7:30. 
That means leaving my place by 3:46, no, make that 6:30 to keep eome margin for 
error, which means getting up si 6:30. On the drive the next momini, I find that 
the Uf^t snow ftdling has snarled traffic along the moat direct route. I turn on the 
radio to listen to the traffic report and start looking for alternate routaa. I mii^t 
have to get off the parkwav. double back, and retrace some of my route to get acroes 
the river, but it will prcmbly be worth it in time savings. Ill t^ my planned alto 
nate route. ((kntnOiimof 96lutunpath»aM 

Bad idea. This hii^way looks like a parking lot I forgot that Route 16 is being 
reeurfoced and has a lane cloeedl I shoukl nave thought about that earlier. Next 
time ni be sure to cheek with the automobile association the day befiare about con- 
ditions. Here I sit, the clock is ticking, and Fve already used up the extra time I 
allowed myaelf. What other rtutea have I beard about? How about taking the 
reportedly leee crowded route through the eaat end of town? It couldn't be worse 
than thia, but it is another investmant of time. Should I make the break or sit it 
out in hopss that the traffic geta moving? ni go for the eaat end route. (Apdr.) 

Nightmare: a gravel truck haa turned over on the eesk end bridie aa I pass the last 
ofrainp befbre the bridge approach. Fm stuck until they get a una open. It's 7:16 
wmTYm not going to man it Maybe I should rethink my goal Maybe ning 
stajodby on a latarflldit la poeaible. I don't really have to be on the 8KX>Aii flight, 
now do r? Where md I fo wroni^ I wn unhiunr. but I aln ahould have known 
shout the construction ami left earuar. Next time I have to catch an early flight 111 
add time and do my homework better. (Aad^f^nition foo/ and r^flsemn.) 

Arrive at the airport by 8:30, book and catch a later flight (Nmo goal it reached: 
$olution it aehieued.) ^ 



Infonnntion Prooeaetng Catagoriaa for Complaz Haaeonlng Skilla 

The airport story illustratn the actions and stages of problem solving that can be deecribed 
by an infinrmatkm processing approach and, in the case of reflection, suggeets how leamhig can 
take place to improve problem-solving tkilla. Befbre we discuss each stage in detail, several com- 
ments an in order. First, while the sequence of actions is pieeented roughly in the ordn* in which 
tbeee skills would be applied in problem solving, we idealised the example for the sake of txpoei- 
tion. Other actiona, in a diffortntsequsnn, an certainly poeaihle. Evahiationofaproblamstate, 
fbr example, can caun new sohition patha to be generated and even prompt reanalysia of the prob- 
lem. Second, ahhough then aethritin an generic in the eenn that they appear in many probtom- 
lotving domains, they an not the soU reaaon for expartiae-H)therwiae, acquiring them i^ 
text would apparently make one an expert in many domains (CU, Olaasr, and Farr, 1988). 
Domain-specific knowledge plays an important role, often interacting witii generic skills in subtie 
waya. For example, in the airport example, tiie ability to generate and evahiate alternate whition 
patha depemh on the driver's knowledge of the local geography and mads. Knowledge of thieeort 
pennite us to redun the amount of search we hatn to do to sohe a problem, to act n mon hitelli- 
gent problem whrers. Soms argue that generic skills may be hapoesible to apply if the problem 
solver lacks domain knowledge (Reanick, 1987a). 
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In tht foUowinf puagnphi wt discuM each of the importiint generic niMouing skilli 
identified in the ezemple. 

RMOgaitioB of th« problom. The fint itep, • veiy difficult oite in many domeins, ie 
recotniitng that a psoblem eiiita. The problem lolver muat detect a problem amid irrelevant 
detaile hi a eituation or eee an opportunity fbr action that may not b» immediately obvioua. 

Aaalyiia of tiM problrak Next, the problem lolver muat lepraaent the problem hi a 
way that lenda iteelf to eohition. Thia invoWee qiecification of the parte of the problem: 
analyiii of etart atate, determininf goal etate, identifying conatrainta and aaeumptione, iden- 
tifying reeourcee, eelecting alternative repreeentation(e) of the problem* and aeceeeing relevant 
(domain-epecific) knowledfe (and not arceeeing irrelevant knowledge). The problem eolver 
miflit aleo ooneider analofoua aituatione or problemi that have been aolved in the peat and 
that might act ae a itarting point fbr attacking the current problem. 

GeMnUloa of iohittoB patha. Generating solution patha reqpiiree both domain-qiecific 
knowledge (e.g., distance to the airport) and domain-general methoda. The latter include 
methods like "means-ende analysis" (identifying the difference between the current state and 
the goal state and then chooeing an action to reduce thia difference), sinq>le "forward search" 
(ftom the start state to the goal), or ''backward search" (firom the goal to the preconditions of 
each action toward the goal). The problem soWer mi^ recast a difficult problem in a shnpler 
or more abatract problem space befbre generating eolutions. The sinqile sohition is then 
extended to the more complifiatad eituation. The problem sohrer may ahio empkiy eetimation 
aUlla to fenaiate svproxiniate eohitioR pttha and then chooee among th^ 

KvalMttoa of (partial) aolntloB patha* or Boaitorlag at jroa go. Monitoring the 
eohition path-hi-propase may require some specific domain knowledge, aa well aa general 
knowledge about what ia prodiMthre and what ia unproductive aeaieh. First the problem eolvor 
must evahiata the partial eohition path baaed on the accuracy of aaeumptlona, raeouiee Umita- 
tiona (e^., how much time have I bean phiggiiig away at thia eohition path, ghren the total 
amount of time avaihdUe fbr the solution?), and other conatrainta in the problem space. Nest, 
he or she muat oonpare alternate etatea and select a "beat-bet" current eohition path to follow. 
A qiedal caee of tUa ia the ooaqmriaon of two alternate etatee b iHikh one matchee the goal 
etate: then, the deaired action ia dear. Additional akUle are needed to determine if tiie action 
taken or the path being pureued hae had uneapected good or bad skie eftscte, or to recogniae 
when an impiase has been reached. 

Repair. If the outcome of an evahiation ia negathre, the prudent problem eohrer will take 
emae ahamata aetiona. It is often ueeAil to first identiiy iriiat went wrong with the sohitkm. 
T^wiifil (i Bpr ovament in fbture proMem-eohring perfbrmanee) whan actfama that 

weie not uasAil faiitiaUy can be altered. TUs can take place by either chaagiag the oooditiona 
under which the action ia applied (04., add or remove oonetrainta) or making chaafse in the 
result of the actten such that the n onnp ti m a l path ia not gs narate d in the ftiture. Repairean 
also involve retriaving or r eg en e rating oki eohition path attemativea to eee if one of them 
would have led to succeea. Repair, sometimse referred to aa "debugging," hae been etudled in 
meny sufajeeta, hichkttng mathematics (e^., Schoenfild, 1987) and programming (Keeelar and 
Andareon, 1966). 

Rallaatina (aflar a aolntloa la aeklavad). Reflection providee an opportunity for 
leeming or fbr i^tflaiiig problam-aohdng ekille. In reflection, the problem sohrwr conducts a 
post hoc analyaia of the sohition and ita generation. Several queetiona can be aaked: la there 
eome organiaation to the eearch that took plaoe? Are there new, larger aetiona that can be 
generaliaed fbr uee in the ftiture? Are there alternate paths that were more or leee efficient? 
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Such ((UMtiont point tht lolvtr towud wayi to improve tbt op«rtton thoy poiMM so that 
Mtfch is moff tfScitnt in ftitun problam tolving. 

This bnakdown of probltm solving into fUrly wtU>dsfinsd compontnts of infonnation 
prooaasinf has baan appliad to many problam-solvinf taalu and saama appUcabla acxosa many 
suhdaet mattar domains. In Tabla 1, wa illuatrata how tha baaic concapta of stataa and opara- 
ton can ba uaad in savaral flalds of work or vocational aducation. Thaaa, in turn, parmit us to 
undarstand how tha complax raaaoning activitiaa mantionad in tha airport axampla apply to 
othar domaina. 

In tha easa of intarior daaign, for inatanca, problam analyaia is oftan critical Tha 
^ ttign n muat gatbar information that halpa to datarmina tha cUant'a taatas and constrainU 
(analysia of tha problaa). Thaaa, in turn, dictata which daaipi oparatora (choioa of ftimiturt» 
floor oovaring, ate.) ara "lagaL" Thia initial analyaia graatly conatraina tha gsnaration of solu- 
tion patha. In daaign, a (partial) solution path is a combination of daaipi componants (a.g.» 
putting togathar a certain wallpapar, cazpat, bad, and drassar combination in tha badroom). 
Thia solution path is constructed by ganarating altamativa states, evaluating those states, and 
selecting one of them aa the best new stata (generate and evaluate). The evaluation of partial 
solution patha— whether certain oombinationa "work well" together— is often the moet difficult 
part of problem solvinr- a skill that diatinguiahas good bom mediocre deaignars. If a design 
idea doea not work, or if tha deaignar and client cannot agree on the traatmant of a room, then 
redaslgn haa to occur (repair). Thia invohraa backing up and reapplying operators (generate), 
with parhapa a change to tha evahiationa, or looaaning a conatraint so that new cperatora can 
iVPty. Fbally, a good designer, like a good chaea player or electrical te chnki a n , will oftan 
atlampt to learn horn a completed aohitton (reflection), parhapa by dia cu aa in g the design pro- 
ceee and product with (Ulow dseigners. Among other things, he or she wiU try to synthesiae 
new nilaa fbr path generation and path evaluation that will avokl any "dead eada" encountered 
in the recently completed deaign project 

Let ua now oonaklar the example of an electronica technician troubleehooting a nonftme- 
tioning device. First the technician reeda tha failure jport and aaaeeeee tha fsilure conditione 
(analysis). After carrying out a seriea of diagnoatk i . :^ka, he or she examinee the outcome of 
thoee checka (generate and evaluate). If thia givee nt ^te about tha sourcs of the problem, 
tha ttfhp*^" backs up and checka, ibr instance, whether the coid is plugged in and the power 
twitch ia in the "on" poeition. If they are, thia meana tha firat aolution path is put aakla and 
others coaaidered (repair). It might turn out that the circuit breaker for the outlet haa been 
triggaiad and there is thus no electricity coming to the wall outlet If that is the problem, the 
t ^h..tM«« iMeto the breeker, writes a report tnd might diacusa it with fellow technkians if 
tha problam and sohition praeent an interesting case (reflection). 



SUBOIABT 

The popular and academic literature on generic skills (inchkUng skills reforred to aa 
highar-ordsr thinking skills, pioUam-eolving skills, generallaabla sUUa, metaeognitive akilla, 
and so on) is awaah in dsfinltions and listo and controversy. Baaed on our analysis of thia 
Utarature and tha perapeetive of cognitive ecienoe, we advance a oonosptual framework that 
poaita two broad categories of generic skills: basic or enabling skills and complex reaeoning 
^yik^ In addttton, wa assume individaala poisiss motivational stylaa and dispoaittons. diatinct 
from their skills, that infhianea the effoetive uaa of skills. We ftirthar dsfins one class of gen- 
eric skills— complex reasoning skills— from an information proceesing framework and, in 



27 



14 



Tahiti 

mP PRAMBWORK AND PROBLIM 80LVIN0 IN DIFTIRENT VOCATIONS 



Slut ImplNor 
Prablw Sttto OodStito Opmlon aad OMMite 8UIk CoMlniBts 



Dtilgnif 


DMigB iatwior 

of 6*fOOB 
hOOM 


flojrpiitt 


AttlOOM 

Amiihtdiod 
diOQniid to 


CoMtilt diont (oDilyrii ot piohlom) 
Pkh llDOf oomtag (poiiitt 4 ond) 

Bitoilp Mpooti of dn (i«pdr) 
DiiMM dnlpi aAor drihviy (itfloot) 


•Badpt 
•ChUdna 

• PMa 
*Looatiaa 

• OaalaMff'a taata 




Wbgr won't 
thkdrriM 
powM up? 


Dtvioi 

without 

twitch 
tumodon 


Dtviet 

ruBDiaf 

normally 


Road Mhm tapoit (aaalyria) 
Chaok ftiait (poaiaia 4 aval) 
AppljrmiaR aMuma folta and cinupt 

(faMffata4aval) 
laolita eonpoQaata (tnarata 4 aval) 
Chaek buikUaf pcrwar auppty (rapair) 
Raport 4 tsplaia lapair aohition (rtflact) 


• TiaM avaUabla 

• Ooatofooavoaaat 

• Anouat of ounaat 

• BaMof laaMval 

• Aooaaa to fUlow 
anpkqfaaa 




How do I add 

thlWMW 

withoat 

NtyplBgtiM 


OrifiBd 
totttr 


Uttorwith 

thtthmiiiw 

pfliifrapht 


Chach aaw iMtarial 4 lattar (aaalyaia) 
Typa ia ttit (paaraia 4 aval) 
Dallnit old paiap^ (paaiata 4 aval) 
Dalala tait itmmm 4 aval) 
Chads vaUiai 4 aarnet (aval 4 lapair) 
Look ton fatUN ahortaata (laAaot) 


• Tima availabla 

• # tiflM lapaatad 

• Aooaaa to auaaial 
•QaalltyolaMBaal 

• Aoaaaatoothoffa 


Clothiac 


WlMtt^aad 
bow UTTj eotti 
tbouldlbuyfor 
Uwooaiag 


Nttdto 


RiMOMblo 

ovdirplaeod 


Raad tiada Joanadi (aaatyaia) 
Coaaolt othar boyan (aaalyaia) 
Vhit aiarliata (paiiali 4 aval) 
Wnartata ptiaaa (iiaiialu 4 aval) 
Giaalnirt otdw (pBHBli 4 aval) 


• TloM availabla 
tMada 










A4aal oidir to bodfit (lapalf ) 
Coaapafa aalaa to orifiaal oidar (taflaot) 


qpatltjr 
•QaaUtyofpiodttet 


Nam 
AMittant 


Howdol 

UMWWt 

poUm'i 

qOHliOBOl 

whathwtboy 

eaaptapuMl 

taktaihowor? 


PitfMitin 

OOtttftiOB 


Patkot 

^^^^^^^^ — jAtfc 

OOBMOI WIUI 
infcllMtiOB 

»M. M 

pUmBMI 


Bacall Off lattlava dootoff^a offdaia Ibff 

patiaal (aaalyaia) 
Aak patlwif daaabafMi? 

<pwfata4aval) 
Aaaaaa yoar kaowladp la: thia patlaat 

4 ooadMoM (pamta 4 aval) 
Aak iw advlaa fkos aana (lapalff) 


• Tbao availabla 

• Savatltijr of pattiat 
pvoUaai 

• AoaaMtoMlow 

• Phyataal^paaiaaoa 
of patlnt 


Child Cm 
Wocinr 


HewMDlbMl 
iMlptbojMd 

iMMBMfljrt 


iMMBWtth 
WQCk 


Birijr flaiohm 

isvohFid is 
MM ofitivity 


aovaff (aaalyiia) 
Raaall ak. aatMttaa (paaiata 4 aval) 
Ofoap aaidaaia at ak. woffk aiaaa 

aod aaripi taaka {gmmm 4 aval) 

Diaaaaa pafffcffManai w/laaahaff (laflaet) 


• Tim availabla 

• Dlmptiaa potaatlal 

01 mKSWmf 

• Aaaaaa ta laad taachar 

• Kaawlidp of 

ladMdMlafettdMrt 



BEST COPY AVAILABLE 

28 



16 



particular, rtiaareh on problam solving, to dtlintata ipacific skilli that gMitraiiat aeroas 
domaini. Wt than apply this conoap^saHiation to illustrata ita usaftilnass for idsntifyinf 
probltm-solvinf skills in savaral vocations. 

Although this approach to studying gtnarie skills doas not complttaly spacify complai 
causal ralationahipa batwaan motivational factors and ganaric skills or rsaolva tha oontrovarsy 
auROunding "lavala of complaiity" of akill (cf. Ra»ick, 1987a), wa baliava it providsa a good 
atarting placa ttom which to build mora praoiaa daflnitiona of ganaric skills. Thia approach and 
problam-aohdng fransfarork provida tha **«s<nninp fbr a unlflad modal and a spadfte languaga 

f^y Mmm^w^g m«wy lUatMii impftrtant by vftftaHniial adueatof mad — iplnyta. In addi- 

tion, paat raaaarch in problam aolving in acadamic diadpUnaa, baaad on tha HIP ftamawork, 
can also illuminata tha study of thaaa ganaric skills in vocational or nork-rtlatad domaina. 
Pariiapa moat inq>ortantly fbr thoaa intarastad in vocational aducation, tha HIP framawork, 
onca appliad, can idantify akilla with tha pradaion naadad to daaign instructional mathoda or 
curricda to taach ganaric skills. 

To assaaa tha promisa of tha HIP fhonawork for atudying ganaric akilla, wa obaarvad 
vocational claaarooma, gatharad data on tha taaching and laaming of ganaric akilla, and 
analyiad thoaa obaarvations from tha framawork'a parspactiva. Tha naxt aaction daacribas tha 
fiaki study and data-gatharing procaduzas. Saction IV praaanta tha rasults of our analysis. 



29 



m. THE FIELD STUDY 



To obttrvt tht tMchiof of gtntric tkillt in vocational aducation aattinp, wa conduetad 
fiald itudiaa of vocatiibnal daaaioonui. Savaral quaationa guidad tha eonduet of tha fUldwork: 

• What typaa of fanaric lUlli ara taui^t in vocational aduemtion programt? 

• What mathoda do taachaia amploy to taach fanaric tkiUi? 

• How doaa tha iaatnietional oontazt— i.a., taachan, atudanta, adminiatrativa fMtora— 
afliiet tha taaching of lanaric akilla? 

Our analytic approach combinad athnographic, caia-itudy, and cognitiva scimca mathoda, 
which wa daacriba balow. 



SITE SELECTION 

Siaoa our firat olqactiva waa to obaarva tha typaa of ganaric ikilla taui^t in vocational 
aducation programa, wa btgan by idantifying workplaca^riantad programa and taachara who 
purportadly taught thaaa aldlla. Wa amployad a sr.owbalUBg or chain-aanpUng itratagy to 
locata polantial aitaa (et Patton, 1960). Wa bagan by contacting vocational aducation aiparta 
at a local uahanity and adminiatraton from adult lehoola. Ragkmal Oeeupational Propaaa 
(ROPa), and school diatrkta in tha graatar Loa Angalaa araa. Wa di acm aad our dafinhion of 
ganarie aldlla with thiaa infbrmanta and aakad tham to idantiiy programa or taachara who 
taught tham. Although nana of our contaota, inchtding tha taachara wa wbiaquantly Intar- 
viawad, usad tha tarm "ganaric skUla," thay all undaratood tha concipt and wara abla to racom- 
mand aavaral potantial aitaa hi tha local aiaa or in othar atataa. From thia list wa salactad 
savaral t*^*»»*^' and nontachnical programs or classaa for an initial visit Wa targatad both 
typaa to datarmina tha tranalatability of our conatruct acroaa difCnant programa and occupa- 
tional domaina. 

PnliBiinary viaits wara mada to four chMarooms with diflinant institutional arrangamanta: 
A junior high school matal shop, a high school intorior dssign class, an aircraft maintananea 
claas, and an avaning computar-skiUs elaas. During thaaa visits, thraa or four praijaet staff 
mambara obasrvad classroom instruction, discussad taaching and laaming ganarie skills with 
tha taaehar, and informally oonvaxsad with studanta. Projset staff mambars aubmittad writtan 
raporta of thair obaarvationa and discussad tha marita of aaeh sita with laapaet to tha naadi of 
tha raaaareh atudy. 

Wa obaarvad what wa oonaidarad tha tsaehing of ganark skills hi all of thsaa clasarooma, 
snd salactad ona— tha high achool intarior dsaign clasa-for ftnthar btanahfa atudy. This class 
ssamad an Idsal caadidala for savaral raaaona. Firat and 0Mamoat, savaral aapaeta of tha claM 
wa obaarvad and tha taaohar's plan for tha couraa hlghligfatad ganarie skills instructkm. For 
aiampla, tha taaehar conduetad what sha tamad a "eonaanaua" aiareiaa, in whieh studanta 
wara raquirad to make group dadatooa about fobrk salaetfon for a IMng room dsaignad for a 
hypothetical oliant, justify thair dadaions on ths baais of known focts about oartain fobrioa, and 
piovida lationalaa fbr their dseiaiona to tha group. Thia amdaa gave stodanta praetiee hi 
chooaing tha optimum of a set of plausibla altemathrea, provkttng a ratkmala for a dadeion, 
and negotiating hi a group to arrive at a eonaanaua dedeion. In addition, tha oaiMor ^etivity hi 
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tht cIam conaiitod of a group project in which Mch groiq> wu tuktd with dHigning th« int«> 
rior of a tiz-room houaa. Thia activity waa aaaantially an ill-dafinad problam that would 
roquixt itudanta to apply tha kindt of problam*«olviaff ikiUa that ara cantral to our concaptual 
frunawork. Thua it fava ua tha opportonity to saa how itudinta, aa individuala and ai a group, 
tppfoach thia problam and how tlia taachar organiaaa initruction and taaching actiona to lup* 
port it 

Sacond, tha taachar waa vocal about tha importanca of taaching ganaric ikilla and ahowad 
•nthuaiaam for our ranarch prpjact Both tht and tha itudanta laamad eomfortabla with our 
initial viiit. which indicatad that tha raaaarch taam would not ba ovarly intruaiva to ongoing 
claaaroon activitlta. Finally, thia claM waa adminiatarad through an ROP at a local high 
Mbool whara wa had conducted tavaral othar atudiaa in tha paat lavaral yaaza. Prom thia othar 
maaarch (on tha um of an intalligant tutoring lyatam in algtbra claiaaa). wa had knowladga of 
"traditional" acadamic initruction, tha ttudant body, and tha broadar community. Wa 
axpactad that thia prior azparianca would ba uiaftil for undantanding important contaztual fac- 
tors that can influanca tha auccaas or (ailura of any instructional program. It alao providad a 
potantially intarasting wi^ to obsarva diffarances batwaan acadamic and vocational instruction 
in t/ia soma fc/ioo(. 

Whila our amall, nonrandom sampla doaa not parmit tha atatiatical infaranca natdad for a 
claim of ganaralisability of ^««««g«, wa sat mathodological conditiona to achiava comparability 
and translatability. Our sampling stratagy, tha azplidt dalinaation of ganaric skilla and tsaeh- 
ing mathoda uaing cognitiva sdanoa framaworka, and our croaa-aita analysaa for common 
inatroetional thamaa, support eomparabiUty and tranalatability and provida tha foundation for 
compaiiaona in qualitativa and natiiralistir raaaarch.* Thua, wa raoogniaa that whila an intan- 
siva eaaa analyaia can provida rich hypothasaa in an aiploratory study such u thia, tha rsaulta 
may hava limitad ganaraliiability and will naad forthar varification. 



CLASSROOM OBSERVATIONS 

To gathar data ralavant to tha sacond and third quastions--what mathoda do taacbars 
amploy to taach ganaric skills and how doaa tha instructional contazt (taachara, studsnts, 
adminiatrativa poUeiaa) afliict taaching?— wa conducted an intanaiva caaa atudy of tha interior 
dsaign elaaa. Wa viaitad tha daaa 18 timaa ovar tha couraa of aiz waaka and wara thua abla to 
obaarva tha daaa on a regular baaia u the groupe carried out the daaa project That project 
involved completing a contemporary interior design for a historical Victorian houae. Students 
were told to reeeareh tha original house and tha daeign tradition, draw the houae, draft tha 
floor plan, saleet fomiahings and ooor^nate colore, and prepaia boards to display their pro- 
poeed design. The majority of studante worked in groupe of four to aii people, although several 
studsnts worked individually. Oradsa were awarded for the proiiect, with the eipeotatioa that 
whila certain taaks would be completed by individual members (04., the floor plan and tha 
drawing), othar taaka (a^., tha Amiahings aelection) would be a group oroduet Tha prqjact 
grade served aa tha final aiam grade. Studanta were given sis weeks to complete the project 
The graup made deciaions about the teak aseignments, although tha taachar made tha various 
group assignments. 

Reseaieh project members submitted a field report for each class, which indudsd ths fol- 
lowing kiadi of information: phyaical layout studanta, taaching aetivitiaa (a.g., lectures, 

>rw«lditkaaliMdiBf iaqiMUialhtflMth^^ 
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individual inftruetion), group aetivitiM, and prq}act prognaa. To provida an in-dapth daacrip* 
tion of tha laaming contaxt and cuituia, wt uaad athnopqihic mathoda, *»i«^iii««wf participant 
obaarvation with pioijact groiva, ayatamatic fiva-minuta apot obaarvationa aoMBf gzoupa, and a 
"found ol^laeta* aiaaaa a ant (a^., cbangaa in tha phyaieal anvinnaant that piovida cluaa about 
tha laaming cultuit and piojaet piogiaaa; cf. Spradlay, 1979; Oraan and Wallat, 1961). Follow- 
ing a eommon notkm in athnomathodological laaaaich— that languaga talla tha aodal raality, 
daaeribaa and oonatitutaa it aa wall— wa foeuaad our obaarvationa on taaehar-atudant and 
atudant-atodant intaractiona (ct Coulon, 1987). That ia, wa aougfat to undaratand tha typaa of 
ganarie akilla baing taught and tha taaehing mathoda uaad by foeuaing on tha hitaractiona tak- 
ing plaea ovar tha aix-waak prpjact Staff alao mat waakly to diaeuaa thair obaarvationa and to 
bagin to davalop a coUaetiva pietura of tha daaa with raapact to taaehing and laaming ganarie 
aUlla. 

Wa codad our fiald notaa (aa wall aa tha intarviaw data dia c ui a ad balow) with 77m Ethno- 
graph (Saidal, Kjolaath, and Saymour, 1988), a computar-baaad analytic tool' Uaing our con* 
captual framawork and domaina darivad during Obaarvationa u indaiing tarma (a.g., laaming 
anvironmant, taachar practicaa, laa; <iing outcomaa, diipoaitioni, group work, individual work> 
ara), wa codad data and uaad 77m EthnognfA to sort tlvim throui^iout tha antira data aat Fra- 
quantly occurring codaa, and thoaa aqMctad but aaamingly abaant, wara raviawad by tha 
raaaarch taam. Wa aou^ to undaratand aavaral iaauaa, including how aducational and daaa- 
room norma mi^ ba braachad in thia aatting yat atill parmit laaming to procaad.* 



ASSESSING THE INSTRUCTIONAL CONTEXT 

Fhially, wa wantad to aiamina U a broadar inatnictional contaxt within whkh ganarie 
akilla prognaa or curricula ara taui^t In addition to claiaroom inatnietlon, atudant, taachar, 
and adminiatrativa variablaa can infhianca program outoomaa. Studanta' background or damo- 
graphic eharactariatica, abilitiaa, and attitudaa may affect progn -2 auccaaa. Contant and for- 
mat of vocational programa may diffor, for axampla, for whita and minority atudanta (Oakaa, 
1966). Studanta in programa viawad m "apadal,* Ilka thoaa foataring ganarie akilla or othar 
innovativa curricula or teaching practicaa, may ba hi^ily aalactad to anaura program l ucc aia. 
Taaehing can ba influanoad by, for nampkt taaehara' pataonal control ovar thair working 
anvironmant, woridoad raquiramanta, paar ralationahipa, and diatributlon of raaourcaa. Diatrict 
poUdaa and adminiatrativa attitudaa can aithar halp or hindar tha taachar's ability to inatruct 
and tha atudant'a opportunity to laara. 

To gathar data on tha broadar inatnictional contaxt, wa axaminad ralavant documanta, 
conducted axtanaiva formal intarviaws with tha intarior diaign claaaroom taachar and school- 
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Itvtl •dministntor, conducttd britC infonnal inttrvitwi with othar clauzoom ttaclMn and 
•dminiftraton. intorvitwad a local amployer who hind ttudanta from tht intarior daaign claaa, 
and adminiotand a itudant quaationnairt. Sinct it waa bayond tha acopa of thia itudy to 
aiamina tha myriad contaztiud v)ihablaa that may influanca program implamantation and out- 
eomaa, wa focuaad our affSorta mainly on azamining taaehar, itudant, and adminiatrator balialii 
about tha importanca of gtnaric vanua spadfic tkilli in tha curriculum and how thay might 
bact ba tau^t Of particular concam wara tha attitudaa and balialii of all of thaaa actora 
toward tha importanca of laaming gtnaric akilla and thalr ^>plicability to poat-achool amploy- 
mant Wa diacuaa tha intarviaw hutruminta in mora detail balow. Wa alao azaminad school or 
district policiaa that alfact tha program and claairoom (a.g., availability of laiourcaa, local or 
outaida funding, links to tha buainaai and induatrial communitiaa). 

latarviawa 

Our formal interview inatrumenta ware designed to careftilly assess respondents' percep- 
tions about and experiences with the learning of generic skills and how they viewed key school 
and educational policies and teaching practices that potentially influence claasroom instruction 
and curriculum. Because we were intarestad in implementation issues and the possible ezpan- 
aion of generic skills instruction within the vocational curriculum, we alio askad the teacher 
and administrator to specukta about how they thought propoeed policy changes might influ- 
ence their program and classroom. These intaiviewa took place after wa had spent some time 
in tha daaaroom. In thia way we weia able to fold our obaervationa into tha interview qfm- 
tiona, asking for explanations and insights. During interviews we asked revondenta first 
about their paroeptiona, than aought specific examplae or probed for context iaauea known to 
make a difSntnoa in other vocational education settings.^ 

The administrator interview gathered information on the Regional Occupational Program 
that administered this class in thia school, and on district-administered vocational and 
academic programa. Specific queetiona covared, for example, budget allocation, curriculum, and 
atudant enrollment and placement From anawera to thaee queations we laamad about voca- 
tional education's role within the school and the degree to which vocational education concerns 
are iaolatad or fragmented. Additionally, we aaksd about teacher selection and evaluation and 
the quality of communication with amployan. 

Tha daeign teacher interview focuaad primarily on daaaroom and atudant iaauea, although 
we were alao intasastad in how much tha taaehar participated in the whole school program. We 
aaw tha intarviaw aa tha opportunity to learn whether what we interpreted as "difforent* 
teacher behivir^ waa in fMt planned and aupportad by the teacher's own personal adueatkmal 
philoaophy. Therafoia. wa quaationed tha teacher about claaaroom norma, aaeumptiona about 
atttdenta' ability, tha claaa oriantttioa aa vocational or workplace-related, and the typee of 
entry-laval employment expected aa tha raauh of tha daaa. 

Tha employtr interview centarsd on learning what entry-level skills emt.loyefa vahia and 
how the employer tecilitates the laaming of generic skills when an empbyae lacks them. We 
alao aakad the employer to evaluate the workplace performance of studanta placed through the 
interior daeign ROP program we studiad. 

*0m uMimiii iHth op«-«adid quMttoM k tbH thi mpoMH Mjr nOMt whet im i n i i ii il i thiak tb» iatwtitww 
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Stadtat QoMtloaamirt 

Th§ ttudmt <iuMtionB«iit wai designed to provide information about student courtework, 
why students enrolled in the class, how the class fit into thsir Aiture plans, and their views of 
ths contant of tha class. Spedfically, we wert intareatad in ssssssing whether the studanto par* 
ceivad as important or uaeftil tha fanaric skills baing amphasiasd in tha course. Having qtant a 
conaidarabla amount of time in the class before conatructing thia quaationnaira, we had a fisir 
idea of what tha teacher intended as instructional goals. Hence, we deeigned a series of state- 
mants againat which studenta could rata their leval of agraamant on a scala of 1 (strongly 
disagree) to 4 (strongly sgree). For ezan^la, tha statamant "It's important to back up your 
opinion with flMta" ralataa directly to tha taachar's goal that studsnts laam to justify thair 
dssign choicaa. Tha statamant "It's hnportant to learn to work in a ttcnp" rates to students' 
feelings about group project work. The quaationnaira was distributad on tha day before the 
preaantation of final projects. 
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IV. RESULTS 



In this Mction wt addrau thm iuutt: 

• What ftntric ikilla and diipotitioni wtn taught and learned. Hen we are mainly 
concerned with the educational content of initruction. 

• How leaminf and ttiM*hinf proceede d . Here we fbcui on the ipecific pedagogical toole 
and ttfthniTttt the teacher used to communicate the choeen content 

• What fKton contributed to the teaching and learning environment Thia analyaie 
it^M back to look at the conatrainte and foreee that ehaped the teacher's content aa 
weU aa pedagogy. 

Our analysia and discuaaion of the learning and teaching content in the vocational clau- 
rooma we observed consider, first the "knowledge goals" embodied in the curriculum— that is, 
the kinds of skills and knowledge the teachers were attempting to help students acquire. The 
analysis also considers broad curriculum deciaions, such u which aspects of a subject area to 
emphasise. Reeaareh on teaching (ColUna and Stevens, 1982; Lemhardt 1983; Leinhardt and 
Oiteno, 1966) and oneH>n-one tutoring (McArthur, Staai, and Zmwidtinas, 1990; Putnam, 
1987) rtveala that teachers' planning, instructional acthdtiss, and teaching technkfuee art orga- 
niaed around their curricuhim goals. We attempt to understand why the teadien believed 
theee goala important Next wa specifically examine the teaching and laaming of generic 
problem-solving skills and diapoaitk>na, aa defined in Sec. IL Our analysis demonstrates that 
■itiMMnh gtneric skiUs comprise aoma of the knowledge and curriculum goals, th«y were not 
neoeesarily the only skills laamad nor, perhapa, even the moat important ones. Diqweitione 
were given at leaat equal conaideration. 

Our analysis of how teaching and learning proceeded indudee the techniquee the teacher 
used to communicate information and make the important lessons and knowledge clear to stu- 
dents. We also diKUSs how the classroom environment wu configured to siqiport the learning 
of targeted skilla, knowledge, and diapoaitiona. Many featuree we obeerved do not typically 
appear in many high school classrooms and, indeed, often post organisational and 

administrative dilBcultiaa that thoee teachers cannot overcome. Much of our analyaii of how 
the i lsssrnom environment was organissd to mqiport learning involved discerning how theee 
fteturee wait converted torn apparent coats to benefits. In addition, wt diacusa teacher tech- 
niquse and other aapacta of the environment that appeared to enhance student learning, as well 
aa behaviora and organisation that appeaitd countafproduetive. 

Finally, we discuss why the teaching environment was structured as it was. Rather than 
looking at internal classroom fsctors, this part of the diacuseion examines the external forcee 
that sh^ed the dasaioom or the dreumstanoea that permitted the teacher to create the desired 
environment We inchida hare a discussion of how workplace demanda, the oonstrainta of the 
Regional Occupational Program, and the teacher's educational philoecphy afbctad the interior 
dedgn class. 

The analyaia la primarily, but not exchiaively, dseeriptivt. In moat caaee wt will discuse 
the teacher's knowledge goals and techniques with minimal commentary on their real impact 
on student learning, since we have little data that bear on this issue. In many ceees our 
evahiativt or pr tac ripU vt vitws art implicitly positivt. For example, the teacher techniquee for 
controlling the "chaos" that aroae whan studanto worked on pr^jecto appear to be generally 



r ^ 

ERIC 



21 

35 



2S 



cxMttvf lolutiolu to difficult ttachinf probtomt. Howevtr, in somt cmw wt do mtk* tzpUcit 
tviluAtivt commMiti. ThtM uiually itfiir to coftt aiMeiat«d with a tMching dtdtion— which 
nuiy or may not havt bttn anticipatad by tha taachar— and altamtiva taaehing choicaa that 
wait not lalactad but may havt had important advantagaa. 

At wa daa cri bad in Sac. m, wt madt obatrvationa in four daairooma. Raaulta and tiam> 
plaa laportad btlow ara darivtd primarily from tha Intarior dtaign elata (tha sul^jtct of our 
intanaivt study) and tha matal ahop claaa, but thay includa obatrvationa fh>m tht othtr claiiaa 
aawalL 



KNOWLEDGE GOALS: WHAT WAS TAUGHT AND LEARNED 

To undtntand tht tducational conttnt of tht claaarooma, wa muat look at tha knowltdga 
goals in tha clasarooma— tha particular kinda of information, beliafi, or tkilla tht taachara 
wantad itudtntt to Itam. Tha firit ftw obttrvationa focua on iptdfic kinds of gtntric skills 
wt obstrvtd bting taught. Thttt includad domain-sptcific goals (t.g., knowltdgt of difftrtnt 
typtt of fabric and thtir charactaristics) as wall as domain-indaptndtnt skills. Hera, of courst, 
wt fbcus on tht latttr tyv and provida axamplaa from difftrtnt classrooms. Wt alao mtntion 
toma inqwrtant contant tha taachara did not want studanta to Itam. Finally, wt tzamint how 
taachars attampt to inqMurt aavtral important diqiositiona and attitudta. 

1. GMarie Problam-Mlviaf Skilla 

Tha taachara wt obstrvtd had bttn choaan for study bacausa of thair intartst in taaehing 
ganaric skilla in addition to, or in plaoa oC subiact-spacific skills. Wa tharafort azpactad to saa 
tha taaehing of soma of tha oomplaz raaaoning akilla mantionad in Sac. IL Tha following sub- 
stctions discuss tht main gtntric skills in this category that wart taught 

la. Rapair akilla and laarning ftrom arron. Taachara tncouragtd students to try 
out diffortnt Idsaa without foar of fsilura. 

EXAMPLE: Mr. Smith,^ tha taachar of junior high matal shop, said he thinka kida learn 
from nximtMhmm ^'bocauae they don't rtmtmbtr whtn thty get it right" Miatakaa, ha 
claimed, serve to fbcua thair efforta, and when they correct a miatake, they will remember 
what thay did. Hia behavior waa very conaiatent with his view. A student mii^t ask him 
how to do X (e.g., cut a hammerhead); Mr. Smith will not tall the student how to do X, 
but challangae him or her to figure it out Tha atudent will go away and try it Mr. 
Smith moaitorB tha student's prograaa, but doee not interrupt until the student haa made 
a miatake that he or she cannot recover ftom. 

Studanta learn firom errora only if they ara willing to try idau that may reault in mia- 
takaa. Hence learning from mors as a generic aUll b obvioualy very related to a disposition 
for boldness in dedaion making. Bold dadaion makers ara willing to accept the negative conae- 
quenoea of thair choicaa, and more important thay poaaaee tha skills to fix them. Later we dis- 
cuss "boldntaa in decision making" as well as more general interrelationships between dispoai- 
tioaa and akUla. 

lb. SklUa for daaHwg with aatkaatie problaaMU The claaaroom environmenta 
defined by the student pr<4icta gave riae to situations in which several Unda of important 

'To MMuri motjmitf, t— chm and studnti hsva \mm fhraa pMudonjmt. 
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gtntfic skills could naturally ba laarned In tha caia of laaming from arron, tha taachan tn- 
quantly providsd activa coaching and support for laarsing. With tha following skills, howavar, 
taaehara gsnarally did not provida activa coaching but instaad structured tha physical anviron- 
mant (in ways wa alaborata balow) so that studsnts had an opportunity to Isam tha skills or, at 
laatt, to bt azposad to tham. 

• Analym of probkm and gtniration of toUition patht. Thasa two catagohas appaarad aa 
wa saw stoidsnts dafina thair own problama and solution spaca. For aiampla, taama 
had to idantify tha critaria for prqjact oomplation, datarmina how to gat thara, assaaa 
whathar any taam mambara had q|)acial sUUa that coukl ba usad affoctivaly (a.g., artia- 
tic talant), and dttarmina tha whaiaabouta of nsadad information. 

• Evaluation of (partial) iolution pathi, or monitoring a$ you go. Studants had to datar* 
mina, for azaopla, how to beat usa thair rasourcas to complata soma projact raquira- 
msnt and what critaria to uss to signal its completion. Since students were not given 
dsadlinea for completing some projects or parts of projects, this required them to orga- 
nize their own goals and monitor their progress over relatively long periods of time — 
often several weeks. Therefore, students were given opportunities to learn important 
planning skills. 

• Q§ntration of tokition patht and rtpair. Studants had the opportunity to deal with 
multiple posaibla solutiona. Nona of tha projects given students had a sini^ (or even 
finite number) of wall-dafinad "correct" solutions. There were many ways of dseigning 
a house or building a hammer that would "satisfies." Studants thus had opportunitiea 
to deal with problama for which there waa no single optimal solution, and to change 
direction if a choean solution path did not work out 

a. Daamphaaia OB Sa^lact-apaeille Skllla 

Since we choee to obeerve teachers who emphasized teaching generic skills, it is not 
surprising that subject-qMcific skills in two classrooms (interior deaign and metal shop) were 
often downplayed in fkvor of generic skills. 

EXAMPLE: Mr. Smith lets students file metal in technically interior ways— using both 
forward and backward strokee— instead of demanding correct filing (forward only). He is 
aware of thia problem but beliavea it is a small price to pay whan giving tham the oppor- 
tunity to learn and perform independently. 

Mr. Smith oonaistantly emphasised to students that how a goal was accomplished waa 
relativaly unimportant, as thara ware always many ways to solve a problem. Hence he placed 
relativaly little emphaais on specific procedures, eicapt whan safirty demanded particular use of 
a tool 

Ma. Adams, on the other hand, valued subject-specific skills more highly than did Mr. 
Smith, and she laeturad more fraquently in her interior design class. But she spent even mora 
time coaching students in generic skills than on lecturing, which waa consistent with her belief 
that thay would be more important in studants* fittura joba. For aiample. Ma. Adama gave 
very detailed lectures on fsbrics but did not teat students' retention of this material Almoet 
all of a student's grade depended on her evaluation of tha class project 
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8. D— mphnto on All Stodratt' RMeUag a Uaiform L«Tel of PerforauuiM 
OS WoU-doflaod Soto of Skllli 

In many acodtmic high •chool claiMt, itudtntt an nquiitd to loom a gmglt, ralativoly 
woU-dofiatd Mt of ikills or knowlodft. Studtnts' gradN art gontiially dottnniiMd by thoir por- 
fonumot on ttttt that all tht atodtBta taka. Many ichooli alao adminiatar diitrkt- or ttata- 
mandatad atandardiaad achiavomant taata, or thay may maatuia thair aflktivanaaa by atudant 
poifonnanoa on Scholaatic Aptituda Taata or tha lika. Unlbrtuaataly, taaehata oftan thua faar 
thair instruction to thaaa taata, which can Mrioutly limit taaching and currieular innovation 
{•4^ Koifti, 1968). Naithar Mr. Smith nor Ma. Adama gradad in thia ivay. Thay judgad itu* 
danta <m tha baaia of thair parformanca on claaa prqjacta, and thia parmittad taachara to par- 
aonaliaa ■■aimmint 

EXAMPLE: Ma. Adama parmittad at laaat two kinds of nonunifbrmity in assaaamant: 
(1) On projacta, studanta could chooaa tha taaka that thay wantad to do from tha sat of 
taska that mada up tha whole. Thia allowad a atudant with littla artistic ability, for 
azampla, to do background research as his contribution to the grotq) project (2) Stu- 
danta' grades depended less on the excellence of their results (project) than on the 
taachar's eaUmata of how tu they had come during the aemeater. We noted that several 
atudants with only avaraga^quality prcjecta racaivad raktively hi^ gradaa. 

This daemphaaia on unifbrm skilla ia perhapa conaiatant with the daemphaaia on domain- 
spadfic skills. That is, well-defined, sub^-spedfic skills were in part replaced by relatively 
"ill-definsd" knowiadfs that Ma outside the standard subject curricuhun. The ttt^era 
ezploitad the flexibility thia ambiguity impUaa to tailor their evahiation of students. 

Tha dadaioa to paraoseliaa avaluatioa can alao be viawad aa a natural laaponaa to atudant 
divmity in vocational daaaaa, be it ethnic, radal, expariantial, or academic. However, it ia 
important to note that to thaaa taachara, difliirant atandards of evahiation did not mean loumr 
atandards fbr soma studanta. Tha teachers simply required atudanta who wars not atrong in 
one araa to ahow exceUanca in another. 

EXAMPLE: A atudant waa placed in Ma. Adama'a claaa ftaah out of drug rehabilitation. 
Ms. Adama noted over time that his reading, writing, and spelling skills ware too poorly 
developed to allow him to expiaaa hia undrntandii^g of Aod idaaa about interior deaign, 
and his exam aoora aufEnad. In order to chaUanga hia aitiatic talent and evaluate hia 
growth in the claaa, aha aaaignad a difficult arehitactural drawhig. He did a fine job on 
the project and was quite proud of the result Now more willing to accept his talent, the 
atudant fiMnd ataady empkiyment at a wal^iapar store. 

This type of indivklutUaed evahiation aaema suited to the realities of the workplace. 
Many joba involve eavaral kinds of skilla, and t&w people show unifbrm perfbrmanoe ovtralL 
For esanpla, one secretary may be akillad at srhadiiHng maatings or doing adminiatrative 
taaks, urtiila another ia better at compoaing letters and editing manuaeripta. Overall, each may 
be a good and efBcient secretary, but each haa a difAnent profile of atrei^tha and weaknssasa 

4. Eaaphaala OB AoqolrlBC GaMrally Uaaftil Attltndaa and Work Habito 

Bacauae subject-specific knowledge waa daemphaaiaad \n theee vocational ciasass, perhapa 
the main fbeaa wu tha learning of iHiat we rafinr to in our conceptual framework aa dispoai- 
tions. Taachara emphaaitad many diqioaitiona or attitudea aimed at encouragiiig studanta to 
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bteoBM indtptndtnt probltm e^hi^ taking advantoit of tht privUtfM of this indtptndtne* 
and also ftilfilUnf tht ntpoMibiUtiii it iaplias. Balow w« list a (tpftsantativt stt of tha 
apadfic attitudaa tha taachaia aaphasiiad. 

4a. AUUty to auk* daalaloM. As wa diacuss balow, taachars strueturad pti^acta so 
that aach atudant, and aach projact taam, waa foroad to maka daciaiona about what to do and 
how to do it In eontrast with a traditional mathaaaticf daaa, for aiampla, whara studanta 
hava wall-dafinad problams to solva and wall-dafinad routaa to datarmina tha oorractnasa of 
thair sohitiona (aak tha taachar, look at tha anawara in tha back of tha book), atudanta in thaaa 
claaaroona ganarally had to daflna thair own problama, find thair own toola tor aolving tha 
problams, and judga thair own solutions. 

EXAMPLE: Ma. Adama's intarior daaign class projact involvad dacorating aix rooma in a 
houaa. Whila aoma aspacta of tha prc^act wars conatrainad (a.g., a board showing tha 
daaign of aach room had to ba complatad, showing carpating, wal^papar, ate.), sha dalib- 
arataly undarconstrainsd tha task to ancouraga atudanta to "think craativaly." 

This amphasis on atudants making thair own daciaiona eztandad bayond i^obal structur- 
ing of tha couraa to vary local intaractions with atudanta. 

EXAMPLE: Whan a gM cannot gat bar hanunariiaad out of a vica (avan with tha halp of 
a coupla of othar giris), Mr. Smith doaa not go ovar and do it for bar. Rathar, ba asks bar 
what aba would do if ha waran't around, tharaby making tha atudant find bar own solu- 
tion. Sharaquaatsbalpfh)monaofthabtiy8,wfaof^thahaBmar. 

EXAMPLE: A studsnt aaks Ma. Adama about ebinty (a flowar-dsaignad pattam). Ha 
shows bar a paaeh-oobrad sampla of wallpapar and aaln. Do you lika that?" Mi, Adanm 
Doaa it look okay to you? Stuiknt I guaaa you can't ghra a tachnieal anawar to that,' can 
you ... it's lika aa asking you what to writa. Mt. Adamr. It's not important if 1 wodd 
paraonally go with it* What's important ia wodd it ba wisa. Aa a rula a daaignar goaa 
with aomathing difBsrsnt That's why paopla pay you. 

4b. Taking raapoaalbiUty for yoot own dadalona; daralninf appaals to author- 
ity. Aa tha aboira axampto abowa, taachara conaistantly daflactad laquaata fin inforination an^ 
halp whan thay know atudants oould solva tha problam tbamaahrss. Mora ganarally, thay 
amphaaiasd that tha studsnta oould not raly on tha ^acber's authority aa a crutch or aa a 
maana of fatting aaay anawara and simplifying thsir problam solving. According to tha taach- 
ars. this iUttStratad fbr tha s^sdsnta tha othar aida of indapandanca: You not only gat to maka 
your own daciaiona, but you hava to implamant tham and stand by tham. A conaistant maasaga 
to tha studanta waa that thty wart rasponaibla. 

EXAMPLE: A studsnt comaa to Mr. Smith and aaka how to cut tha wadga vdi of bar 
hammar. Ha angagas tha studsnt in a dialogua about thia but will not anawar diractly. 
Ha cballangss bar to '^laa your brain" or "figura it out youraalt* Ha ia caraftil not to 
frustrata bar (offcan thia Is what ha uaad hia humor ibr), but still ba givaa bar no informa- 
Uon. Hia action haa tha dsairad afCwt Sha thinks fbr a bit looka at what othar studsnts 
aia doing, and aass that a saw will do tha trick. 

Ona intarasting oonaaquanoa of tha taaehar's withdrawal of authority and ass i s t^ n r a waa 
that atudanta wara fbread to laam to halp ona anothar and davakip soma oooparativa skills. In 
tha aiampla abova, ths tacebar alao bmdvartantly taachaa a tachniqua that tha atudant can uaa 
to soha problams: saaich for duaa in tba anvironaant 
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4e. BoldacM in dseidoa nakiiif . Teachtn neofniaid that many itudanta are vary 
raluctant to maka significant daciaiona, and thay countarad this tandancy by ancouraginf stu< 
dantatobanMld." 

EXAMPLE: Bob shows Ma. Adama a wallpapar sampla in baiga. Ma. Adama looka at it 
and aska Bob if ha can't "coma up with aomathing lasa safi." Bob, looking pusilad, aska 
what is wrong with baiga. Ma. Adama tuns tha quastion around, but Bob cannot 
laapond. Sha azplaina that baiga is not a dsaign challanga: Thara la nothing to do with 
it You can't maka a miataka with it" *^ 

Straaaing boldnaaa in dadaion making raflaetad tha taaehara' concam that many clasa- 
room axpariancaa taach studanta to faar "atanding tq> for thamsalvas." From an intarviaw with 
Ms. Adama: 

Mt, Adorns: If I had q>oon-fad tha kids, it would hava dsfiMtad tha whola purpoaa of tha 
proiiact; thay would hava navar ahiftad gaars. Thay wara frustratad whan thay didn't gat 
tha answar, but thay laamad that it's okay for tham to hava an opinion u long aa it's 
backad by a rationala. . . . Liking aomathing is not anough. Whan you don't giva your 
(pinion you giva away your powar-<laaaas usually taach kida to faar atanding up for 
thamaalvaa. inttrwmm (paraphraaing Ma. Adama): School baata powar out of tha stu* 
dant? Ma. Adama (chuckling): Hayi that sounds lika aomathing I mi^t say . . . you'ra 
right and it'a a nida awakaning. Whara do atudanta gat a claaa in it? ... I try to taach 
tham "don't ba afraid to ba bold." 



Aa tha abova aiampla indkataa, part of tha raaaon taaehara stiaaasd diapoaitiona (aa 
oppoaad to ganark or domain-spadfle akilla) waa thair baliaf that at laaat aoma of tha inqwr- 
tant lasaons thair atudanta naadad to laam had Uttia to do with traditional daaaromn taaching 
Our ouginiiious fndiffatad that taachars fslt gtwuinf concam that ttwitnta oftan had low aalf- 
aataam, and thay baliavad that part of thair raaponaibility waa to daal with motivational and 
afbctiva problama m wall aa cognitiva onaa. Awara that thair studanta had vary urgant prob* 
lama to confront in thair livaa, taaehara thought thay ou^t to provida atudanta with valuaa and 
broad attitiidaa with which to tackla thaaa problama. Furtharaviamca of tha taaehara' concam 
with thia knowladga goal oomaa from intarviawa. Both Mr. Smith and Ma. Adama diq>layad 
graat knowlsdga of thair studanta' livaa and problama outudt schooL Thay wara claarbr con- 
camad with aach atudant'a ganaral stata of wall-baing, not juat hia or bar intallaetual advance- 
mant In gsnaraU many of tha taaehara' knowladga goala for studanta can ba undaratood only 
from thia par^Mctiva. 

4d. Ti^-i*«f tha paraaaotan of workplaea altaaHoaa. Tha taaehara also made 
alforta to help studanta appreciate tha eontingsncies of tha world outside schooL Teaehera 
dslibarataly attempted to maka tha daearoom environment cloaar to tha authentic work 
environments in which theee students will eventually find themeehree. By the same token, 
they were aware of the artificial aapecte of typical classroom anvironmanta. 

EXAMPLE: Ma. Adama noted eevaral ways aha aeee typical daearoom environmente not 
setting up realistic problem-soMng aituationa. These included structuring dtuationa in 
which (1) there la uaoally one and only one "right anawar," (2) tlie teacher ie the main or 
sola source of information as wall as judgsr of performance, and (3) there ie a aingle, 
well-defined eet of sLlls that all studante must laam. Ma. Adama indicated that sha 
attempted to stnicture claaeroom teaks so that many aohitions were poeaible. Thus stu- 
dente would, within raaaon, develop their own staadarda by which to judge producte and 
leem that varioue kinde of ekilla could be rewarded with good gradee. 
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In makinf tht cUMroom a nUtivtly authentic •zperianee, tha taachan did not iliy away 
from axpoaing studanta to loma of the hardar raalitiaa of tha workplaca. For azanpla, if stu- 
danta eomplainad about daadlinM, thay ware often reminded tiiat in tfaia workplaca a miaaad 
deadline hai aerioua conaaquencee. 

EXAMPLE: In Ma. Adama's claae. as tha deadline for prqjaet completion nean, she ia 
mat with complainta that atudante did not know about aoma deliverable, or could not find 
the materials neceeaary to complete their work. Ms. Adams recponda, "Do what you can 
at this point That's all you can do." She mentiona that thia is what happena in the real 
worid of daeign, too. 

Tha fbllowing example alao demonstratee how Ma. Adama haa at laaat an intuitive under- 
standinf of Weiner'a (1986) attributional theory of motivation. According to thia theory, stu- 
dents who attribute prior success to stable factors (e.g., high ability or an eaay taak) should 
hold hi^r achievement ezpectationa than students who stress unstable factors (e.g., high 
effort or good luck). Ms. Adams wants to discourage "bad luck" as a reason for poor perfor- 
mance. 

EXAMPLE: When toki that a floor plan is miaaing, Ms. Adams will first ask the stu- 
dent, "How long haa it been missing?" If it haa been loet longer than a few days, she will 
not accept the excuae becauae the student made a conacious choice not to take care of the 
problem. She reaaona that when one ia in buaineee and so methin g cornea up mi s sing, the 
cuatomar or boae ia not going to accept a bad-luck atory. She triee to stop this type of 
haUt becauae it becomee a lot aaaiar to "uaa" bad luck aa an excuee the second time 
around. 

We daaaiiy the teachers' leseona about the workplace aa dispoaitiona since, in meet casee, 
tha leaaons stopped short of training studente in specific skills they might require to carry 
them out Ratliar, the focua i^paaied to be more on giving students an appreciation of the 
contingandae and conatrainta thay could aqiect to encounter and on inculcating the broad 
haUta that would be neceeaary to deal with workplace problema. 

4«. Bmphaalsiaf Midi orar mMns. An attitude related to simulating workplace 
aituationa in the daaaroom involved the distinction between the end result of a taak and the 
procees one ueee to get there. 

EXAMPLE: In an interview, Mr. Smith espoused a strong belief in "fiinction over form." 
He related hia experience in the laraali army, where, aa an air force mechanic, he waa 
often forced to fix aircraft uaing toola and parte that had to be made impromptu to fit the 
lequiied Ametionality. Thia wm cooaiatant with hia atatad philoaophy of education: the 
main laaua ia tha final product— aithtr it worka or it doaan't— and atudante can uae what- 
em maana naeaaaaiy, aa long m it worka. Hia ballaf waa alao conaiatant with hia daaa- 
room bahavkir Mr. Smith did not watch students doealy to see how they were cutting 
their or drilUog their holaa, except in a fow caaae where a student waa 

doing sonathiBf dangeroua. But whan students showed him what thay had dona, he waa 
quick to judfi whether the quality waa adequate. 

4f. iMOonglaff qoaaHoBlig of aathorlty. In streaaing enda over maana, tha teach- 
ers were communicating to studanta that there are often multiple waya of aohring problema, 
and that it ia frequently countarproduetive to adhere unqueetionlngly to many "rulee of 
behavior." This attitude clearly extended to their own behavior (a (act that was not missed by 
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tht itudintt). Nfithw Ms. Adams nor Mr. Smith held school burMucrscy in great respect, nor 
did they always follow school procedure. 

EXAMPLE: Ms. Adams noted that the schoc.' committees studying the improvement of 
teaching skills are ill advised because "committees, [and] the school board are about talk- 
ing, not actions. Teachers need to 8tq|> studying problems and start doing ... I come 
from an industry that must do, not just talk." 

Both teachers challenged school norms but found ways to participate in school activitiee 
and yet remain autonomous. They both folt that "correct form" impeded useftil Amrtioning in 
their clasaiooms. In short, they had adopted the attitude of questioning authority and norms, 
and through their behavior, they encourage the same in their studsnts. One student challenged 
authority as follows: 

EXAMPLE: A Chicano student had no use for the assignment to design a six-room Vic- 
torian house for his final project, and declared that he would design a one-bedroom house 
for a "poor Mexican family." This change in plan meant, of course, that his project work 
would be significantly reduced. Ms. Adams did not object outright, as she accepted his 
meeaage that history, for him, meant "Mexican." In an effort to push him to do an 
equally complicated prqject, she said, "Hey, get with it! Design it for a rich Chicano who 
made it in the barrio ... who wanta a real classy place to live and mjfiy his mon«y." The 
student switched gears and, by the completion of the project, had discardsd aU his initial 
selections and replaced them with more sophisticated designs in the Soutfawestom tradi- 
tion. 

Teachers encouraged a questioning attitude in the classroom, while fostering project prog- 
rees and I f »«<" g Classroom management wu a balance between respect for studsnts on the 
one hand and control over the classroom on the other. 

EXAMPLE: In her interview Ms. Adams commented that "classrooms that are bound 
and determined that academic achievement will take place" do not offer an environment 
where studsnts are "required to take reeponaibiUty for choices because the right answer is 
what they [teachers] look for. But what happens when the right answer changed and it 
wasn't in the textbook and the teacher didn't know it becmise the teacher stopped learn- 
ing? These kiik are smart, and some days they have the answer and you dont" She 
then added emphatically, "My classroom is not a democracy and kids know it Fve got to 
have some control over these tough characters." 

EXAMPLE: Mr. Smith calls himself a dictator in his classroom, and he is, when it 
oomee to the quality of his students' work. Otherwiss, the shop has a highly social atmo- 
sphere with a lot of joking and moving about as students work on individual prqjscts. He 
also speaks of "scratching your hose's back." He wanta his students to canfuOy pick their 
battles with authority. 



6. CoopmtlTt Skilla 

Semi ftetors conspired to make cooperative skills important in the classrooms. First, 
the group pK^eets in Ms. Adams's daaa required students to work together. Cooperation was 
explicitly saaetikmed and discussed, using the term "consensus procsss." This dsnoted a pro- 
cedure whereby the studsnt mads a decision (e^., sslecting fibric) by offering a choice and at 
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iMft OM rtMon to justify thtt choiet (the rationalt ). Othtr itudtnts wtrt raquiivd to mpond 
to thf choict and dtb«t« it in ttrxni of tht offtred nitionilf . Mi. Adami dMcribtd conMnaua 
proctM in coniidtrable detail at the beginning of the coune, although later in the eemester she 
did not focus on it eiplidtly. 

EXAMPLE: Karen, a student with several leadenhq) positions in school, did not want to 
work with a group that had chosen another leader. For a while she stopped coming to 
class, and then she participated in groiq) decision making reluctantly (she did not like her 
group's choicee, either). Karen admitted that she was angry becauee she did not know 
how to be part of a groiq> and not lead. After a while, boUiered that she was letting the 
group down, shs dscidsd to get involved again. In the end, she folt she had made a con- 
tribution and that the final project was good. Although she was Ailly aware of this situa- 
tion, Ms. Adams did not intervene eicept to let Karen know that she expected her parti- 
cipation. According to Ms. Adams, this is how she forcee students to take responsU>ility 
for their own actions. For Ms. Adams, this wu a particularly important lesson for the 
workplace: "What happens when Karen is at a negotiating table and things aren't going 
her way? ... If she walks, she's gone. Now, wun't that a wondetftil lesson to learn at 
IT?" 

By contrast, Mr. Smith rarely called explicitly for cooperation, as projects in his class 
wtie carried out individually. However, m we noted above, we obeerved considerable coopera- 
tion arising out of Mr. Smith's ir*****"^ that the students use the environment to solve their 
problems, rather than relying on his authority and expertise. In addition, ss we discuss later 
on, Ms. Adams snd Mr. Smith both employed master-apprentioe teaching styles that engen- 
dered cooperation. 

SanuBarrt lUlattoaahipi b<tw—n Geaoric SkUla tad Diapodtiona 

To summarias, our snalysis identified several kinds of generic skills that were the focus of 
teaching. However, the teaching of theee reasoning skills was more implicit than explicit For 
example, Ms. Adams's project-centered curriculum structure provided an ideal forum for teach- 
ing studsnto about a broad range of generic skills, such as subgoal dsoomposition, hypothssia 
generation and testing, and so on. But instead of explicitly teaching the stepe of a problem- 
eotving process, she structured the environment to induce students to use them. How she 
aooompliahed this, and the implicationa of thia approach for learning, are discu ssed in the ssc- 
tions that follow. 

In addition, we fbund that tim^am emphasiasd dispositions— attitudss and general work 
habits or ethics— over complex reasoning sldlls or domain-specifk sldlls. Furthermore, the 
dispositions and attitudss we obeerved are related in interwtint ways to gsnerie skilla. In gen- 
eral, we can think of the attitudea m gsneral cognitive dispositions to act For example, tiia 
attitude of "think tor yourselT or ^ise your brain" is sssentially an exhortation to marshal 
one's cognitive snd sffoctiveresouross in the service of a problem or foaL Dispositions, Utsre- 
fbie, do not take the place of generic problem-eohring skills. For example, when you have 
deckled to allocate reeouroes to solve a problem, you still need to invoke skills that will, say, 
dseompooe your main goals. Without such baaic attitudss, however, a student may never be in 
a position to attempt to exereiss or lean important problem-sohring skills. If a student does 
not believe he is responsible for solving a problem, he will often do tiie minimum amount poe- 
sible to deal witii it. In such casss, studsnts* "mindless" approaches to problems may subvert 
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attempts to ttach thmn umAiI probltm-iolving ikills. In miim mdm, then, having the produe- 
tivt attitudat diacuistd htit ia pitraquisite to laarning and using many othar pnaric skills. 
Wa baliava that in many casas our taachats, ncognising that thair studants lacksd thass basic 
attitudaa, focusad on imparting tham rathar than taaehing mora sophisticatad raasoning skills. 
Intaraatingly, this conclusion appaars consistent with savtral studiaa in which amployars wtra 
intarvitwad about dasirabla amployaa traite (a.g., Bruwn, 1988; Camavala, Oainar, and Maltitr, 
1968; Michigan Employability Skills Taak Forea, 1988). Whila sul^-spacific and complex 
rtaioning skills wtra high on tha lists, attitudas and work habite (a.g., an ability to show up for 
work on tima) wars aqually strassad. 



HOW THE CLASSROOM ENVIRONME>fTS SUPPORTED LEARNING 

In this section wa look mora at tha how of learning than the whaf. Instead of examining 
the content of the knowledge communicated, we discuss some of the factors that might have 
contributed to the success of the classrooms as learning environmente. In examining these fac- 
tors wa do not reetrict ourselves to only the teachers' techniques for conveying major lessons. 
Whila such techniques are important, we alao examine the physical and social structure of the 
classroom. Our view ia that tha teacher is just one of several tools in the classroom environ- 
ment that can support learning. 

Our analysis of tha Cictors contributing to learning is more formatiya than our ssaess- 
mant of generic skills and attitudaa being taught To understand tha knowledge that waa tha 
focua of leaning and taaehing wa ware able to rely on an axtenaiva literature in oognitiva sci- 
ence. That work provided a theory that deacribea relatively igorously the structure of some 
generic skills, yielding a list of fiuturee we could expect to see in tha field. However, with few 
exoeptiona, tbua ia no aimilar, broad thaoiy of how environmente can be configured to support 
tha learning of such skills. Tha work of Collins, Brown, and Newman (1988) on cognitive 
appranticeahip provided a main theoretical foothold for our analysis. 

We divide the discussion of classroom environmente into several different categories. 

• Featuree of tha curriculum, course content, and the classroom. 

• Teaching policy: overall properties of the tescher's approach to teaching in the class- 
room. 

• Teaching techniques: more specific techniques used by the teacher to ftirther his or 
her knowledge goala for the studente. 

We discuss each category below, first deecribing our obeervationa, than speculating on 
how each tagvotttd tha knowledge goals dslineated in the previous section. 

Faatnraa of tha Currkalum and Claaaroom 

1. Prolaet-bMad. Tha dominant fiMtura of the classee was that studente learned whila 
doing projacta. In tha vocabulary of ColUna, Brown, and Newman (1968), learning waa 
"situated." In Ms. Adams's class, for example, studsnte worked in groupe of three to five on a 
single prqjaot that lasted approzim^ly six weeks. In Mr. Smith's class, projaete wera indivkl- 
ual, and several (up to five or six) wera completed in a semester. Although both taachera pro- 
vided lectures and demonstrations (where aU studsnte watehad the teacher perform soms task), 
these aetivitiea accounted for a ralativaly small percentage of classroom tima and were alwaya 
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givtn in th» conttxt of infonution nMdtd by tht itudtntt to compltto prajocts. In both 
clcMM, gndM wtrt dettnninod tlmoat ticlutivtly by ptrfonnanct on tht pn^vctt. 

Sovtral ftttuiM of tht projtctt an worthy of not*. First, tht taaiai apptartd to havt 
•ODM authtntidty. In Mr. Smith's clasa, a prqjaet's authtntidty was guarantaad by tht ftiet 
that, whtn complttt, it rtsulttd in a usablt ob}tet (t.g., • hamtttr). Sinct studtnts wtrt frtt 
to choott thtir prpjtcts (within limita), thty could plan to build artiiiBets that wtrt pottntially 
vahiablt for thtm. In Ms. Adana's claaa, authtntidty dtrivtd from htr ptrsonal inttrttt in 
inttrior dtsign. As a working profiNsioiml in that fitld, sht atttnqrttd to strueturt studsnt 
prqjtets to rtttmblt, at Itast in form, tht sort of pr<^ actually productd in profostional intt- 
rior dtaign finna. 

EXAMPLE: At tht complttion of tht projtct, studsnts wtrt rtquirtd to prtstnt thtir 
work. In prtparation for this prtstntation, Ms. Adams modtltd how prtstntation boards 
/feontaining stltctions of mattrials for tach room) should bt dtsigntd. Sht txplaintd that 
such prtttntations wtrt crucial in sailing tht clitnt. In addition, studtnts wtrt rtquirtd 
to prtpart projtct budgtts and ttltphont manufacturing firms to got actual pricts. 

Ms. Adams also frtqutntly ustd 'Var storits" to ttsch studtnts a partioilar Itsson or 
communicatt about tht projtct For tiamplt, sht Mq>laintd why Untn drapta art a poor choict 
by rtlating a story about a clitnt who had inaisttd that sht ust lintn for tht drapts. This 
choict provtd disaatroua, bteauat lintn rtaeta to humidity: whtn it waa damp tht drapts 
saggsd and kMt thtir pltats, whtn dry thty shrank and wrinkltd. War storiasMht antedotal 
rtttlUng of tiptritnott to oat's asso ci a t tt on tht job-hnvt bttn ahown to bt a vtry tflbctivt 
mtana for ttaching and Itaming ditgnitttif skills in a community of worksrs (t4., Orr, 1966). 

Stoond, ptrhapa partly bteauat of thtir authtntidty, tht prq}aets fintrally apptartd to bt 
intrinakially motivating. Ovtrall, stedants wtrt on*task a high ptrotntags of tht timt. In Mr. 
Smith's class this was uniformly trut. In Ms. Adams's elsst, at tht outsat studtnts wtrt not 
ftilly tngagtd with tht task and ofttn atttmpttd to look busy without working. By tht tnd of 
tht projtct, virtually all tht studsnts sttmtd htavily invotvtd. 

lUlationihip to hnowltdgt took, Tht fact that tht prqjtcts wtrt motivating to studtnts 
gtntrally hiaurtd a high timt^-taak, so most studtnts wtrt tipottd to many pottntid Itam- 
ing tiptLTitnesa. Ths rtlativt authtntidty of tht pr^itets mtant that tht studtnts wtrt in 
Itaming tttvironmants whott Ittsons wtrt poadbly vduablt. Tht ust of an authtntic task 
claarly rtfltdtd tht ttaehtr btlitf that tipodng studtnts to pmeticd work Itssons is tsstnt<aL 

Daaigning tht pi^ftcta to last for Cdrly long ptrioda ptrmitttd studtnts to bt tipottd to 
proUtm-sohdng <yk«'^*"g— that studanta.in many classrooms rartly stt. In aeadsmic c l sssss, 
for tiamplt, typied studsnt taaka bagla and tad in a itkthrtly short tims (Itts than an hour ia 
math elasast, ptrhapa a fow daya ia rlassss aueh u history). Coaatqutatly, studsata art rartly 
rtqditd to maaagi thdr owa timt or dtdds how to orgaaias or dso o mpoat largt goala iato 
subtaaka. Ia additioa, although maay acadamie daasss givt studsata oppo f tunitiits to 
cogpiiitt, tht ptriod is typiodly too short to bt of modi laatruetioad vahar, tht eooptr ativ s 
skills wt saw in tht voettfoad olassts gtntrally did not davdop to an tfbctivt Itvtl until altar 
stvtrd wttks of iattraetioa. It is iattrtatiag to aoU that projteta ia ths workplaet vtry oftta 
tittad for wttka or moatha. Moat elaaaioom tiptritncts do not prtpart studsats for tht 
piobltm-soMag ehallaaiss posad by audi loag-ttrm aetivltisa. 

Attthtatidty was alao darivad from a rdianot oa workplaot norma asso d a t ad with preset 
progrtaa snH complttion. Initially, wt obttrvtd mors todaliring going on in tht classroom 
than ont tiptcta and thought that prq)act progrsss might bt sufllning. But from our 
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•MtMBMnt of tht phytieal changtt in Um tnvironmtnt (i.e., th« "found ol^jteti") ov«r timt , wt 
Itanitd that pzojocta wtit progxtMing much ftirthtr than wt had thought Tht room becamt 
pragmaivtly mtiiaitr as itudtnta involvtd thtmatlvta in lolution gtntration and rtpair. 

EXAMPLE: During tht pnijtet'i fifth wttk wt obttrvtd lidt dttks eovtrtd with roUi of 
paptr, primarily diacaida with various ihspts squarts, nctangltt— cut and rtmovtd. Wt 
counttd ttn such discards, Itft from studtnta' worit on con^oaing boarda. Wal^Mptr 
books wtit optn to samplts. Samplts wtrt cut from dtsign magaiints Tht tast wall of 
tablta waa Utttrtd with stvtn T-squarts, thitt stta of boards (two ustd and crudtly cat, 
tht third otw), a boi of uncut boards, and a bos of tilt samplts with stvtn of 24 rtmain- 
ing. Tht bookcaat of wal^Mptr and dssign books waa no longtr organiisd, as studsnta 
wltettd mattrials continually. Tht multidrawtr storagt cabintt for Snishsd products waa 
thrtt-^piarttrs Aall; two wttks btfort it had bstn tmpty. 

Projtct work in tht workplact has similar dynamics. Socialising gots on until tht vary 
last minutt, whtn tht 4»ad1int crunch is ntar. Solution gtntniion and rtpair is manifiMttd in 
mock-upt, draft rtports, P4>tr piltt, and massy ofScts. In Ms. Adams's class, avidanct of thia 
trial*aiul-trror ptriod could bt sMn in tht mock display boards using plain p^)tr and tht mul- 
t^la drawinga of floor plana and tltvations showing varioua ds g rtts of dttail and accuracy. 

Juat as a saasonsd managar knows just tha right critaria by which to judga prc{jact prog- 
rtss, Ms. Adama monitortd progrttt by tht typta of quaationa studsnta aakad. Sha characttr- 
iasd otrtain typaa of qutritt as "first^wttk" qutstions: "What do I do ntzt?" "Whtrt can I 
find a pandl and tapa?" Sha could saa progrtaa whtn studsnts btgan to ask qusstiona indicat- 
ing thair aetivt involvtmtnt with probltm solvinr "Dost this skttch nttd mort shading?** 
Dott this mirror work as a focal point?" Whilt Ma. Adama'a approach to monitoring and har 
adult trtatmtnt of studtnta gavt tht appaaranoa of a "handa-oCT ttachtr, tht daasroom. also 
took on a daddadly workplaoa oriantation akin to ona in which tzptctationa about a proiiact'a 
complttion guidt a managtr's communications to, monitoring of, snd intarvtntion with adult 
workara. 

2. FrMdom la orgnnislnf prolteta. Tha way tha projtcta wtrt organiisd apptartd at 
laaat u important as tha prq)act contant in contributing to studant laaming. In thaas class- 
rooms, wt obttrvtd a high daptt of studsnt choiot at many Itvtla. 

• Choiet of pngtcta. In Ms. Adams's claaa, projacta wtrt undsrdtfintd. Whilt all groupa 
wtrt rtquirtd to dtooratt sii rooms of a housa, tha houaa itstlf was optn to choict, m 
waa tha daaign of aaeh room. In Mr. Smith'a daaa, aach prq)act had a wtU-dtfintd 
product, but tht choict of product was up to tha studant 

• No intirmtdiatt miiutorm. Esptdally in Ms. Adama'a class, onca studsnts undsratood 
tha baaie dalivtrablaa of tht prajaet thty wtrt givtn rtlativtly littlt aid in dtcompot- 
ing this largt goal into managaabS- subgoals. This ofttn ltd to floundtring. But it 
alao ftiread studtnts to manags thair own tima and maka daciatona about how to orga- 
niaa or daoompoat largt taaks. 

• Studtnttdidnotpnetadhclmtip. Studtnta had surprising autonomy whilt working on 
pnjteta. This is partly a oonatqutnct of tht lack of strueturt that raaultad ftom hav- 
ing BO intamadialt miltstonts To ftvthar tnoourags studsnts to work at thair own 
pact, tha taaehars physlctlly stroetursd tha daaa so that studsnta ganarally kntw 
whtrt tht rtquirtd toola wtrt and how to uat thtm (t^., Mr. Smith trainad studsnts to 
ust all tht impoitant powtr toob at tha baginning of tha sanaatar). In thia way tht 
ttaohars ftirthtr rtlinquithtd local control on studant actions, in strong contrast to tht 
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typical practict of providing accMt to matoriali and tooU through tha ttachar, which ia 
a natural way to ragulata and aynchroniaa atudant bthavior. Tha lalazation of taachar 
control alio allowad, among othar things, fraa atudant movamant around tha claiaroom 
u wall u othar bahaviora that gava tha appaaranca of diaordar and pnaral chaoa. 
Howavar, taachan apparantly fait tha banafits accompanying tha diaordar outwaighad 
itacoata. 

• Teaehtn miittd inttrvtntion. Surpriaingly, taachara q>ant littla tima circulating and 
judging atudant prograta. Ma. Adama, fbr axampla, avan at tha bigiiuiing of tha prog* 
act whan itudanta wara floundaring tha moat, ganarally itayad at har diak (at tha ftont 
of tha claM) and cdmmantad only whan atudanta aakad quastiona. Aa praviously dia- 
cuiaad, tha fiet that taachan did not intarvana did not maan thay wara not monitoring 
Itudanta. 

• Studtnti ptrfdrmtd difftrtrU tatfu and kamed differtrU $hiUi. Not only wara itudanta 
parmittad to procaad at thair own paca on projacti, but, at laaat in Mi. Adama'a claaa, 
thay wara not raquirad to laam uniform ikilli. Each projact taquirad tha complation of 
Mvaral taiki involving vary diffarant akilla (a.g., doing a hiitory of an architactural 
pariod, drawing tha houaa alavation, aalacting fabrici for roomi). Mambara of aach 
groiq) could nagotiata to datarmina who would do aach taak. Hanca, within limita, atu- 
danta could lalact taaka that appaalad to tham or fbr which thay had talant 

• Frudom from typieal elamoom ruin. Coniiatant with thair baliaf that ichool con- 
gtrainti art oftan unnatural, taachan implicitly itructurad thair daaaroomi ao that at 
laaat loma of tha convantiona of normal daaarooma wan abandonad, Aa wa mantionad 
aarliar, both Ma. Adama and Mr. Smith wan akaptical of daaaroom rulaa dialgnad to 
maintain ordar (a^., atudanta nmaining quiat and Matad). Mi. Adama oonicioualy 
parmittad a conaidarabla amount of fhitarniaing and ofr-pr<4act activity in har daaa. 
Thia fiiaadom waa curtailad only whan group mamban alMiaad tha privUaga by filling 
bahind in thair work. In ganaral, itudanta wan parmittad to talk f^ly and mova 
about tha claiaroom a^ thay wiihad. 

lUlationihip to knowltdgt goaU. Tha way tha taachan itructurad pn^jacU ii coniiatont 
with tha goala lat out in tha pravioua aaction. In many raipacti, tha fMom givan itudanta to 
organiaa thair pra!iacto nflacto tha raalltiaa of tha workplaca. In addition, it ii coniiatant with 
taachan' intaraat in having itudanta maka thair own dadaiona and taka raiponiibility for thoaa 
dadiioni. For Mi. Adama, at laaat, thia conviction goaa Airthar. Ona of har main knowladga 
goali wu to halp itudanta laam to ba bold in dadaion making or to ba craativa. Cantral to har 
modal of how to angandar craativity wai to put minimal conatrainta on atudanta' thinking. 

Whila organiiing prqiacto in an uneonitrainad Cuhton ii coniiatant with imparting car- 
tain important ikilla and attitudaa, it haa potantial drawbacki. In particular, in both claaa- 
rooma wa obaarvad bahavior that bordarad on chaoa and floundaring. In giving itudanta tha 
fkaadom to organiaa thair activitiaa than ia a raal dangar that thay will diiaohrt into diiorgani- 
xation. BalowwadiaeuMioma of tha tachniquai tha taachan uaad to pravant thia, and waalao 
diacuaa what happanad whan thay <iil«d to pravant it 

Tha Rola of Taaehar PoUeiaa 

Tha taachan had lavaral broad rulaa of thumb or policial that laamad to govam in a glo- 
bal way how thay infbrmad and intaraetad with atudanta. Thaia policial oftan GompUmaniad 
foaturaa of tha prqjacta and halpad to anhanca tha valua of tha prqjacta in lupporting laaming. 
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1. Ttudhin and ftodmit on ta "•qutl* footlaf. Many obMrvationi lugftttad that 
taaehtn itrovt to interact with studtnta "on tlieir Itval," or pariiapa to tlavata itudtnta to tht 
taachar't ItvaL Thia waa moat aaaily aaan in tha casual friandUsaas and raipactftilnaaa of 
taaohar-atudant intaractiona. For axampla, Mr. Smith's studanta oftan eallad him by hia last 
nama only, Ma. Adama and har studanta fraquantly apant tha minutaa bafora and aftar claaa in 
aodal convaraation. Ma. Adama's rapport with har studanta waa avidant during our intarviaw 
with har at tha and of tha samaatar— aavaral studanta stoppad by to gat thair gradsa, diacuM 
problama thay weiv^ having with othar taachara, and chat about tha sanior class party. Tha 
aiiatanca of thia common laval waa daariy undarstood aq)Ucitly by tha taaehaia, and parfaapa 
mora implicitly by tha studanta. Our discussions with studsnts ravadad that thay sanasd 
ganuina caring and raapact from tha taachara. Ma. Adama, for aiampla, is awara, and 
chagrinad, that many taachara hava a low opinion of thair studanta. In contrast, har viaw ia 
vaiy poaitiva: 

Thais ars many iisusi outsidt of tMchiag that ait important in tha school. I am just smaasd 
at tha problams tfaasa Uds hava whila th^ an still taking dassas. And thay pull it off. How 
can you look down on thMt kids whsn thay . do all of that? Could you do it? I couldn't whsn 
I was that aga. 

Rtlatiamhip to knowkdgt goalt. Our obaarvationa suggaat thia common laval sarvad 
aavaral isqxntant fkmctiona. Moat obvioualy, it improvad studant-taachar ralationahipa. Gan- 
•tally, taa^i!! find it aaaiar to taach studanta who lika and admira tham and who foal that tha 
laapaet ia mutual Sacond, it ia conaistant with tha taachara' attampto to diaangaga tha class- 
room from usual acadamic convantiona. Among thaaa convantiona is a viaw that studanta aia 
in aoma sanaa inforior to taachara, at laaat in knowladga and aiparianca. Third, tha common- 
laval approach ia conaiatont with tha taachara' attampta to raduoa thair authority (at toast with 
raapact to providing tha soto standard of judgmant) and to instill studanta with a aanaa of 
indapandanca. Finally, tha poaitiva ralationship batwaan studanta and taachar provided an 
anvironmant In which studants could maka dadaiona without faar of frdlura, u wa alaborata 
balow. 

2. Maftor-nppmtloa ralntloaahlp mora than atadmit-tMushar. Broadly, tha kind 
of ralationahip wa obaarvad arising batwaan studant and taachar waa naithar tha uaual 
atudant-taachar lalattonahip nor a atrictly collagial ona. Rathar, In aoma raapacta it raaamblad 
tha rolaa of maatar and appiantica.' Tha taachar waa ragardad aa tha axpart or "modal" practi- 
tionar of tha craft, and ha or aha also poaaassad a graator aaaociatad foctual knowladga and 
akilL On tha othar hand, tha studant had a limitad knowladga of focta and akill but waa 
incraaaing both continually. 

Both Ma. Adama and Mr. Smith wara compatant lacturara but placad UtUa amphaaia on 
thia way of communicating information. Mr. Smith's lacturaa wara uaually quita briat and 
thay appaaiad to ba tha laaat Intaraating part of aach claaa for both taachar and atudanta. Ha 
axplainad that lacturaa wara kapt briaf bacauaa thay uaually invoWad damonstrating proeaduraa. 
Idaally, aueh lacturaa cama juat bafora atudanta wara raady to uaa tha proeaduraa. Howtvar, 
ainca Mr. Smith's studanta did not piograsa in uniaon, many atudanta forgot tha lacturad infor- 
mation by tha tima it waa naadad. 



*Tbi jittam that eoaitltuts • mMtw-iRMWtks nlitkmUp bcva bMo tht aibiMt «t maek iMtat dibit* (14^ 
Gonial. Brawn, aad Nmui. 19aa). to paitkidaf. tbs wtiat to wMeh "khaT aMtm gba tol hi iii i i nn iboia ilud^ 
pMtemoM to uaelMr. Thui. om aiiht argat tb«t miay mmifi would pravldi mnn fcidbo o k isd oometiaa thaa 
did our tiorhm to latar netkM wo fvsluato tMohw dMisioa mskiat to omt dMdL 
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Oa§^n>ont tutoring or inaitdr*tpprtntict intaractioni mn the sudn methods by which 
tMchen diftributad information and shaped the students' progress. While a considerable 
amount of Ma. Adams's class time wm q[>ent at her desk at the front of the class, she would 
also circulate and interact at least once with every group. When students were still at the 
novice level, typically during the early stagec of the proiject, her interactiona mii^t be either 
motivational or managerial in intent 

EXAMPLE: Dave, a second-semester student working independently on his project, asks 
Ms. Adams about his next step. (According to Ms. Adams, thla waa a "first-week" ques- 
tion.) She repliee quite sharply, giving him the answer and then continuing with the 
admoniahment, Tm raising my voice to you, Dave, because you ought to know this infor- 
mation. You had this last semester." Dave just blandly returns her look and asks, "So 
what is the next step?" Ms. Adams replies with exasperation, "DAVEt* 

However, u groupe journeyed from requiring management, through requesting merely 
technical information, and finally to asking for artistic consultation, the perceived quility of 
the interactions improved. 

EXAMPLE: Ms. Adams only approached this group once today, although she made 
several tripe to other groiqM. In dealing with this advanced grotq), she conversed at a 
very hi^ level and about domain-q>eeific issues. For example, it wasn't in terms of 
"How's your decision making going?" or even "Let's see what you've chosen for the 
entranceway," but rather "Use Louis XIV, maybe Georgian, definitely not Colonial or 
Louis XV." She mads no comment whataoever on what the studsnts had dona, but just 
oftoed advice of this sort. 

Mt. \dams waa skilled at giving conatructtve local critiquee of designs and at dispensing 
important pieoee of information on request While her lecturee were invariably inteieating, 
they fociMed primarily on fKtual information (e.g., propertiee of a wide range of fiibrics). This 
sort of information was important in students' projects, ss, for example, they needed to know 
focte about certain fibrica in order to make selections and then justify them later. However, 
much of the information students needed was procedural, such as how to cut matte boards or 
mount fkbric. Virtually all this proosdurai knowlsdge wu tranamittsd in tutorial or masUr- 
apprentice interactions. Indeed, we noted many cases where Ms. Adams simply forgot to com- 
municate infbrmation while lecturing and distributed it later in oiiaH)n-one interactiona. In 
general, her teaching seemed more opportunistic than planned, a style she seemed to prefer 
over a didactic approach following a strict leeeon plan (ct McArthur, Stasi, and Zmuidsinas, 
1990). 

RtlationMhip to knowkdgt goaU. The master-apprentice or one-on-one tutoring policy waa 
sssential becauae the studsnts did not proceed in unison and their needs for information and 
coaching difKned greatly. In aome caaea, the teachers' solution to this problem waa to repeat 
the information in one-on-one tutoring interactions aa students needed it An important alter- 
native technique ueed by both teachers waa to delegate this responsibility to other students 
who had mastered the procedure in question. As with other mastar-apprantice situatioas, thsra 
is no discrete distinction between student and teacher, but rather a oontinuoua gradation of 
expertiae from km to high. Both teachers took advantage of this gradttbn by encouraginff 
more advanced studento to help lees advanced ones. This sohition had aeveral important side 
benefits with respect to the teachers' knowledge goala. Not only did apprentioeahip rwluoe tha 
burden on the teacher, it also encouraged student cooperation, acted ss a motivator or reward 
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for th« ttudant giving the advice, and freed students from dependence on the teacher's author- 
ity. 

8. Adult iMralng model Much the teachen' behavior, etpecially Ma. Adama'i, can 
be accounted for by their explicit view that itudents are mature, reasonably eiq)trienced, and 
motivated to learn. Several obeervationa art conaiitent with this hypotheaia. Moet of Ma. 
Adama'i teaching experience haa been in adult vocational education and traluing claiiee, which 
art often project-centered. Second, in many adult education claiaea, the introduction and 
motivation for projecta ia brie !i Thia ia conaiatent with our obaervation that taacbera min- 
imised lecture time, often preferring to distributs information on an aa-needod baais when itu- 
denta were sohring project problems. Third, and conaistent with the constrained introduction 
and managtment of projecta, paperwork ia also often minimiied We noted that students were 
given surprising little "hardcopy" information. For exanq>le, in Ms. Adama's claas, studsnts 
were not given a written description of the main deliverablee of their , projects, even though 
there were several well-defined taaks that needed to be accomplished. 

Rtlationihip to knowkdgt took. We observed several ways in which this adult learning 
model worlied well for the students. In the most general sense, it promoted an egalitarian 
atmoq>here in claas, consistent with the teacher's dssire to raise the "level" of the students. In 
sddition, it permitted greater time-on-taak in prqjecta and enabled teachers to focus their 
teaching efforts mors on "micro-apprenticeships" than on lecturea, which could not be tailored 
to the needa of individual students. However, we also noticed several potentially undeeirable 
effocta of thia spproach to teaching, which we detail later on. 

4. ClMi p roja cto at builBawi MeooBtsMUty. Throughout project woriL, the teachers 
continually ahaped studsnts* learning and performance by relating aspects of the prqject to the 
workplace. In Ms. Aduns's daaa, projecta were initially motivated by their relationahip to 
external fKtors. Ms. Adama made it clear to studsnts that the project activitiee they^ were 
engaged in simulated the tasks of rsal deaignera. Students were alao made aware that perform- 
ing well in the class had some more immediate real-worki benefita: local storss often hired stu- 
dents who completed this course; previous students in the clsss had gone on to win design com- 
petitions. Thus, in several ways, her studsnts undsntood that their projecta were not simply 
academic exerdsss. 

During the course of projects both Ms. Adama and Mr. Smith justiiied many of their deci- 
sions by citing their authentic relationahip to workplace contingenciea. For example, aa noted 
above, Mr. Smith wouki usually reeist giving answers to studsnts, instead aaking them what 
wouU happen if he were unavailable. Mr. Smith frequently used bu sin ees metaphors in dis- 
cussing how students will be judged: "If you don't work, you won't get paid"— that is, the 
studsnt's grads will suffor. For Ms. Adama, relating conaequencee of studsnt behavior to work- 
place oondngenciee is second nature, as she said in her interview (see "Knowledge Goals" in 
Sec. IV, part 4d). 

Mr. Smith not only discusssd students' performance in terms of the workplace, but in 
several ways actually violated conventions to tranaform ths classroom into a workplace. 

EXAMPLE: At the beginning of class, studsnts cheerftilly arm themaelvea with their 
brooms and dustpans and police the campus and pergola area, then return to claas for 
their "reward" (grilled cheeee sandwiches). Thia pnctioe haa been especially airanged by 
Mr. Smith and ia, strictly speaking, against school rulae, since studsnts sre not supposed 
to be in the yard during class time. 
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Mr. Smith ezpliiiMd that the tandwichM are diitributad at part of tht school nutrition pro- 
gram, and thoat that remain uneaten let thrown away. Thua, he "mads a deal" with the food 
conceeaioner at the school to give the sandwichei to him in exchange for hia itudenta' cleaning 
cq> the lunch area. The janitor, of couree, ia alao h^>py with thia arrangtment 

EXAMPLE: Mr. Smith aaka for a volunteer, selecta a student (usually one that is far 
along on hia/her proiJect), and has the student he^ with some spadfie teak. In one caae 
the student helped make dustpans for the yard-claaning activity and ibr shop cleaning. 
Once Mr. Smith had completed spot-welding, he folded the precut sheet metal while the 
student helped hold the metal down. Mr. Smith qwke to the student and gave pointers 
throughout 

Theee tactica are true "multipurpoee movee" that serve to Airtber Mr. Smith's goala. They tie 
the daaaroom to authentic workplace situations, model the idsaa of looking beyond form to 
ftuction and questioning authority (the firtt example), and rcpreeent claasic maater-a|q)rentice 
interactions (Uie second example). Moreover, they provide hia students with meala (numy of 
them are from poor fuailiee and may come to school hungry) and, finally, provide Mr. Smith 
with uaeftil shop tools. 

Althoui^ the wor]q)lace perspective aims at making studenta accountable for their work, 
t^ichm are careAil to tamper the hard line this implies when it mi^ jeopardise student 

motivation. 

EXAMPLE: The daaa ia ahnoat over (Mr. Smith had called for cleanup), but one giri ia 
not quite through sawing a wedge off her hammerhead. Hejuatstopeandoompleteaitfor 
her. In ioing thia Mr. Smith makaa an obvioua exception to his rule of insisting the stu- 
dents solve problema thamaelvee and not appeal to authority. Apparently he fiilt that 
completing thia goal at thia particular time waa very important 

EXAMPLE: Linda and Roae nervoualy seek out Ms. Adams's assistance on their project 
since both Stan and Anna (an exchange atudent who returned home) have left the grocq>. 
Ma. Adama telle them not to write Stan off yet and aha promiaes that she will assign 
another student to help them with the art work if he doee not return. She recruita Frank 
as the backup, promiaing him extra credit for the work. 

Thua, theee teechera appeared to understand the pedagogical limitationa of strictly viewing the 
daaaroom aa a workplace. 

Tha Rolf of Spadfie Tmthiag Taehaigoaa 

Teaehara empkiyed apedflc teaching techniquee to implement their knowledge goala and 
polidee. In the above diacusaion of diffnant polidaa we had occaaion to deecribe several tech- 
niques used in their service. Here we attempt to understand the apediic techniquee employed 
by the teachers to eolve some of the problema that arise in a prc^act^enterad classroom where 
stttdsnta are given oonaidarabla freedom and are taught uslaf an aduh learning model The 
main challenge waa to keep atudenta on-taak without obvioualy conatraining their problem 
solving. 

1. TaehniviM for aBeoonclBC boldaaaa and iadapaadaaoa a *faU-aoft* 
ai-ririmiiait Teaohers reoo^iaed that atudants would not be wilUnf to make bold, indepen- 
dent decisions in a typical daaeroom environment which harshly penaliaae the faihnee that 
inevitably reautt Several teacher techniques insured that students did not regard fdhire as 
undsairable. 
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• Atttmpti at cmUivt m^itiont h»td irUrimieaUy detinble. Mi. Adamt, in particukr, 
madt it vtry oImt to hn itudtnti that tha act of trying unutual dttign combinations 
would ba t aw ar da d ragaidlasa of tlis quality of tha lasult During tha intarviaw, sha 
confirmad that soms studanta with "o^jsotivaly" poor prq)ict8 could gtt high gradaa if 
thay had shown attanqrts at eraativa thinking and consistent attantion to tha taak at 
hand. 

• Rtfninini from eometing trrort, Tsachars oftan did not coriact studsnt arrors. Aawa 
discussad abova. Mr. Smith's taaching philoaophy viawad arrors as uaaAd laaming 
situations. Ms. Adams's philosophy waa that oorraeting srrors thraatanad studsnts' 
crsativity. Sha notsd that instaad of conrscting what sha Mt wars dubious dsaign dsd- 
sions, sha prstimad to taka a mors constructiva approach by providing altamativaa to 
tha studsnts' proposala. 

• Ntgativt f€9dbaek without ntgativt offtet. Evan thou^ tha taaehars encouragsd 
eraativa afforta, thay somatimas judgad ths rasults critically. Moraovar, Ma. Adama 
and Mr. Smith wars axcaptionally giftad in being able to communicate negative infor- 
mation without threatening students. While Mr. Smith wu often quite gruff with stu- 
dents, and Ma. Adama frequently laughed at (or perhapa with) students, both teschers 
careAiUy structured their relationships so that students were rarely threatened by the 
teacher's honest appraisaL Tha studsnts appeared to understand that criticism did not 
mean a loes of reqMct or caring. 

• Om&tmctm UM of fvalum. Both teachara were able to turn fsiled attempts at problem 
sohition into positive learning eiperiencee. 

EXAMPLE: In Ms. Adams's daas, one of the more advanced poupe forgot to do a major 
part of tha prqjact Ma. Adams makee this omission dear. Sha commenta that on tha 
review sheet (every studsnt must fill out a review sheet in which they critique tha 
succeeeee and fsihiras of their prqject and group) their taak is to figure out what hap- 
pened and to to figure out why no one is to blame." 

In inlbrmation-procaesing terms, tha teachers were supporting and encouraging students' 
attempts to generate many eohitkm paths in conftonting a problem. Perhapa more impor- 
tantly, thay ware demonatrating that Ciilad eohition paths might be repaired and they were 
modeling techniquea for repair that uae the inibrmation gathered fimm Mttd patha. 

a. Taehal^oaa for daftUac with atodnita wiM an Ml proeaadiag la oBiMB. One 
of the mi^ i»hJ'*"g- fiMiag the teachers waa tha problem of dealing with studanta who are 
often simultaBaously engaging in very diffntat taaks. How can tha teacher ba sura ths stu- 
danta are on-taak and productive? The teachers appeared to use eeveral toola or tacticK 

• MatiiiUtion and ntpontibiUty. Especially in Mr. Smith's clsss, we found that very fm 
studsnts ware attempting to avoid worUng. Motivated studsnts generally require rela- 
tively little minute*to-miBnte monitoring. Ms. Adams monitored prograas by evahiat- 
ing the typea of questions being aakad. 

• Omding, As in most dasaea, final grades appeared to be an important tool in keeping 
the students on-task. Howavar, gradea are effoetive in keeping stodenta on-task only 
to tha aitent that studsnts find them meaningfoL Either becauae tha projects were 
intrinaieally vahiad by the students, or for extrinsic reaaons (to plaasa the teacher, to 
graduate, etc), gradea were generally important to these students. 
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• Group managtmtfU ihittt. Whilt th« tMchtn Itt itudtntt try things out th«ir own way 
and makt miatakM, both Ntmad to hava azctllant monitoring and diagnoaia abilitiaa. 
Thay could rapidly acan a claaa and ditarmina whan a studant'i miataka had gona too 
far. Than tha taachara would intarvana, ofkan orchaatrating tha ancountar at a dia- 
tanca. 

EXAMPLE: At tha baginning of claaa, aavaral atudanta try to drill holaa. Thay aran't 
making much prograaa, and, ainca Mr. Smith hu hia back tumad and ia occiq>iad with 
othar woric, this ia likaly to continua. Suddanly, Mr. Smith yalla from acroaa tha room, 
tailing Tomaa that aomathing ia wrong with tha way ha ia aatting up tha drill Ha 
azplaina tha problam briafly, Tomaa bagina again, and Mr. Smith goaa back to hia own 
work. 

• Appnntice$h^ and mkro-ttaehing techniques. Aa w« notad abova, taachan accaptad 
tha naad to rapaat information fraquently to atudanta and tumad that burdan into a 
banafit by dalegating authority to atudanta who had ahraady baan tutortd. 

EXAMPLE: Working on tha floor plan, a fruatratad studant talla Ma. Adama, "I've triad 
thia thraa difbrant waya, and can't gat it right What ia moat aasy?" Sha auggaata that 
ha talk to Sam, whom sIm had prtvioualy tutorad throu^ tha floor plan akatch. Tha two 
atudanta worii togathar for naariy tan minutaa and auccaaaftilly mova tha protjact along. 

8. TtfhitiFtT for dMllBf with atodMita who an toMng Ul-d«flMd problrata. 
w«pi^«Hy in Ma. Adama'a daaa, a mi||or challanga for tha taachar (and tha atudanta) waa that 
atudanta wtrt daaling with ill-difinad problama aa wall aa prograaaing at dlfteant rataa. 
Bactuaa tha atudanta waia not fuailiar with auch "opan" problama, wt obaarvad a gratt daal of 
floundaring and low productivity in tha aarly atagaa of tha profact 

EXAMPLE: A group looka throui^ magaiinaa to lalact piacaa of Aimitura for a room. 
Altar about 10 minutaa, only ona studant ia holding up picturaa, whila tha raat of tha 
groiq> givaa yaa/no raaponaaa. Thara is ona ganarator and thraa taatara. Ona studant 
latvia tha claaa for pointa unknown. A fow minutaa latar tha atudant alowa hia paca of 
ganarating azamplaa, and tha othara, borad with waiting, look around, watch tha class, but 
do not communicata. Finally, ona picka up a magaiina and aaka "What do wa do now?" 

Scanarioa such aa thaaa wars typical, and thay aq>lain how a givan groiq;> might spand an 
antira claaa aalacting ona piaca of (Utnic. Ma. Adama uaad aavaral of tha tachniquaa notad 
abova to gukia atudanta and raduca unproduetlva bahavior. In particular, miero-taaehing and 
appitntioaahip t^^Jca war* saaantial in modsUng how to salact fobcica and Aimitura. Ma. 
Adama also axpactad tha atudanta to ba ralativaly salf-raliant and moCivatad. 

Howavar, Ma. Adama raftahiad fh>m taking aavaral obvioua actiona that might maka tha 
problam mora wall dafinad. For aiampla, although aoma aapaeta of tha prqjact wara inharantly 
ill daflnad or craativa (a^., tha taaka of aalacting and combining fobrica and Aimitura in 
daalgning a room), many projaet dalivarablaa wara actually wall dafinad. Studanta wtra 
laquirsd to do boards for aix looma, draw floor plana and an alavation, and writa a hiatory of 
tha arehitactural parted of thair houaa. Yat, tha dataila of thaaa dalivarablaa wara not daar to 
studanta (or tha raaaaichara) until vary lata ia tha proiact Thia amblguily had frustratad atu- 
danta. For aiampla, whan told that thqr would naad to do sii rooms for tha final prqM 
(approiimataly two waaks bafoia tha prqjaet waa dua, four waaka aftar it waa bagun), moat atu- 
danta, inchiding groupa who wara tha moat advanoad and organiaad, wara caught by surpriaa. 
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An obvioui tactic Mt. Adaat could havt uMd wm to clmly dofint projoct dtUvtrablM 
tnd coMtnintt in introductory Itcturtt, accompaniod by hand-outi outlining prt^act rtquirt- 
mtnta. Htr daciaion not to uaa nich conitraininf tachniquaa qipaara to follow from har pn- 
and modal of pioblam lolvinf (at laatt for intarior daaign, but not nacawarily limitad to thia), 
in which tha "craativa proean** ii givan cantar atafa. Sha apparantly baliavad that giving itu> 
danta mora datailad project raquiramanta would thiaatan thair craativa naaoning and hitarfiira 
with boldnaia in dtdaion making. Sha waa awara that atudinta floundar eonaidarably ai a 
raauh but waa willing to aocapt a high laval of '^iaa" aarly in tha projact in ratum for 
intaraating idaaa latar. Mr. Smith was alao willing to accapt thia coat: 

EXAMPLE: Ona girl q>ant a lot of tima bufBng har hammarhaad to a thina bafora 
(rathar than aftar) aha fUad it down. In addition, wharaaa filaa only cut on tha forward 
atroka and work baat at a ipadfic an^a, atudanta icrubbad away on both strokas and at 
random anglaa. Thara waa little attention to optimizing labor or tool uae. 



Coata and Banaflta of Teaching Polieiaa and Tachniquaa 

Overall, our obearvationa indicate that both Ma. Adanu and Mr. Smith adopt a ''handa* 
ofT policy in controlling atudant learning. They prafor to help atudanta learn throu^ induc> 
tion and diacoivery rathar than to teach didactically and directly. Of course, along with ita 
potential benef&ta, thia strategy is not without ita coata, some of which we have enumerated. In 
many q;Meiile oonteita, the teachers are aware of theee coeta, eiamplifiad by Mr. Smith's 
allowing atudanta to file forward and backward whan ha obvioualy knew it waa wrong. More* 
over, both teachara appear to have a general understanding of the hiafBcienciea of undirected 
learning. But by word and by action they indicate they are willing to accept thia potentially 
hi^ cost hi aiclianga for benefita meaaursd primarily in terms of dispositions and beliefil stu- 
denta acquire iriian given great reeponaifaility for thair own learning, 

It ia difBcutt to detarmhM whether the benefita of a handa^ff teaching policy outwei^ 
the coeta. Part of thia difficulty certainly sterna from tha subjective nature of thoae coeta and 
benefits. Tlieee teachers vahia the benefita highly, while otlier teachers nay place a much 
greater pramhnn on domahi-qMcific knowledge uid generic problem-solvhig skiUa than on 
diqwaitions and beliafb. Evan so, as wa indicated in tha laat aection, we obeerved teaching 
**^hn**r*— that appeared to actually bhibit the teachara' goals. Ic particular, it ia a common 
miaooneaption (shared not only by our teachers but perhapa much more wklaly) that organiiing 
taaks carefolly and ghring atudanta clear oonatrainta and goal structurea are hicompatible with 
permitting them tntdom on open or ill'definad taaka. Tha literature on problem eohdng ilhia- 
trataa several ttfhniipm for atrueturing open taaka, avoidbg some of their potential coats in 
tarma of floundering but still maittta^aing thair benefita.* 

In aummary, it ia poaaiUe to evahiate the teachers' educational polidea and terhnlqtiee for 
implementing them at two levels. Pint, we might take iaaua with their general choice of an 
open, diaoovary-orientad environment aa oppoeed to a mora didactic elaaaroom structure. How- 
ever, there is little literature in education or cognitWa science that allows ua to dadahraly ttnor 

'A eflpttht MtaN Mdil of pwhlia §Mm, enivk pnvMM om alMa* ipaioeeh to thoM m ohMmd. 
It MM tbik • iood iMsfaM mniitmmmi fer m tU-dida«d teik (UIm laMrior dMiga) ihoiild aot b« nn«alHiU 01 
diftHd (PdM. i9M( StkoMMl 1»7). pMtiwiMly irtm •h> iMk Is JMaaail. Iht bwl iMMlat layl i D aB iii a hot 
tiMtdMdrbaiaiAtheilMidasdwcmibepeiti. Fbr i w iei l i, wHhoaih th» pww p h pgii i tMm, IbnriUw, 
Md se lliin i w flir ■ hmw !■ nrm m il ii mi ihimli nrl \t "fir^ n " -'f-^'-- 1— 
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OM option ovtr tho otlwr, eipMially eoniidtring tho iubj«ctivity of tho cotto and b«Mfita of 
both. Socond, wt mii^t tako iuut with how tht tMchtn iiiq>ltm«ntod thoir handt-off policy. 
At this Ifvtl, wt can point to ipacific tactics tht taaehan might havt uiad to ftirthtr thair 
foala. On tht othtr hand, our analyaia also thowi that many of thtir tactics apptartd vary 
tfliMtivt. For tsamplt, tht taachtra' taehniquaa for controlUng chaoa can bt vitwtd m |tn- 
orally crtativt wlutiona to difBcult taaching probltmi. Ovtrall, both Ma. Adams and Mr. 
SmiUi havt a rich intuitivt undorstanding of adaptivt probltm-solving tachniquts that cogni- 
tiva seianca haa only rscantly btgun to formaliia. 

Stadant TaehalqiiM and Adaptation 

Having tsaminad how tht ttachtrt' policits and taehniquaa havt thaptd tht learning 
tnvironmant, wt now turn to studtnts' rtsponsts to this tnvironmtnt Balow, wt britfly tiam* 
ina Btudsnt bthavior, focuaing primarily on how studanta adapted to tha unconstrainad 
problam-solving anvironmant in Ms. Adams's inttrior design class. 

Tht studtnt groups ^>ptartd to havt difftrtnt ways of adapting to tht ill-dtfintd naturt 
of tha project and to the floundering that resulted, which we shall esamine shortly. As the 
prqject progressed, groups gradually btcamt mort focuatd, and studanta defined relatively 
stable roles ibr themaelvea. In aome caaee, the studanta appeared to spend as much problem- 
weMat energy and time eatabUahing routinaa for dealing with uncertainty m in thinking 
creatively about how to mr******* ftimiturt and fabrics. Of oouraa. this is not ntcttsarily 
in c ion s ista nt with the teacher's knowledis foala daacrfe«a above. Indeed, Ms. Adama eipeeted 
it would take at kaat a week for moat gioupa to begin to perform and aak maaningfol qusationa 
(e.f., *Doea thia tMc go with the mood of the room?" as opposed to "Where do we find the 
ftimiture books?").. 

In sooM oaaea we obaerved "tha rich getting richer," a consequence of the ope n ness of the 
niQjaeta, the adult learning policy of tha teacher, and her wilUngnesa to atart at the student's 
eiperieBoe and interest laveL The studanta in some of the more advanced gioupe already poe- 
ssaasd sevttal of tha important skilla of aduh laamara and thus needed to vend leee energy on 
iiianaiaiiisnt activitiss; hence they devoted more time to acquiring and tuning design skills. 
Moiiover, Ms. Adams waa a better resource for studente who had reached thia stage than for 
students who were less advanced. She acted as a good consultant for groups engaged In 
dsaign-relatad dedaiona, but she waa laaa effoctive aa a coach for gioupa still grappling with 
baaie technical and organisational difflcuhiee. For many of these groupe, progress on the profj- 
ect was fv^'^fi^y slow. Teaks remained ill defined for long perioda of time, motivation 
appeared km, and cooperation limited. The literature suggests that wt might view tht stu- 
dents who flottilahad aa "maatary-orianted" end thoae who did not aa "halpkasHsrianted" 
(Dweck and Legfttt, 1988). While thia may be true to some extent, it is also the eaae that 
soms of the students sinqply had skills that permitted tham to negotiate this challenging 
environment and others did not, although lJ(>jiy persisted. At any rate, wt did not measure stu- 
dents' leaning orientation in this study and thua cannot dttermine its kfhienoe here. 

Below, we itamiae several of the taotioa gioupa used to orgaaiae the unconstrained 
environment hi which they were placed. To eome extant, all of the tactics are creative and 
adsptiva. On the other hand, we believe that soms of the responsss at least partly subverted 
the teacher's intentions. That ia, theee tactics ptnnittad students to accomplish thtir main 
goal (completing the prpject) without requiring them to meet the teachar'a intended knowledge 
goals. 
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1. Offloadlaf. Whan confronttd by the 0|Mn*«ndMl task of MlMting itemi to dtconte 
rooms, many ftudtntt initially apptartd to havt no idaa of tha aaathatic eritaria to um to oon* 
ttrain thair daeiaion making. Inataad of coming to gripa with thaaa eritaria, Mvaral of tha 
boldar itudanta adoptad tha taetic of making an apparanUy random lalaotion and showing it to 
Ms. Aissm> If sha approvad it, thair problam was solvad; if sha didn't (which was usually tha 
easa), sha oftan radaflnad tha task to ba much mora constrainad. 

EXAMPLE: Tirm (Pulling out tha sama wallpapar sampla as bafbra) How doaa that 
work in thia badroom? Mi. Adamr. (laughing) Not too good. TUk (laughing) I didn't 
think so, but I thought Fd aak first Mi, Adama You'va only lookad at Eni^ish chinty, 
which has a daUcata look. Look for soma othar chinty that would work for tha mood of 
your room. Tirm (walking away) Thanka. (Upon his ratum to tha group, thay "cala- 
brata" hia gttting tha "right anawar out of bar.") 

2. BoUdoslBff. In soma casas, studants skirtad tha issua of coming to grips with artistic 
quaations using avan mora "bruta-forea" tachniquM. As with offloading, tha studanta would 
maka a quick salaction. But inataad of consulting Ms. Adams, thty would simply incorporata it 
without ftirthar daeiaion making. In soma caaaa studants attamptad to usa whole rooms cut 
from magaiinas; howavar, Ms. Adams always caught this tactic. 

EXAMPLE: Rich providaa daaign assistanca to Dava: That carpat is ugly with that 
wallpapar, man. Who's gonna hira you?" Dava lau|^ about this and goas oft coming 
back a fow minutaa latar with a naw carpat sampla. Thay do not diacuaa tha marita of 
thisnaw itam. 

EXAMPLE: Alan shows Ms. Adama his living room. It is a Aill-paga picture cut from a 
magaiina. Ms. Adama aiplaina that ha must daaign aach room himselt not taka tha 
magsrina's daaign. Sha augpata that ha taka a aofi or chair or hunp for inspiration and 
build around that Alan quiatly ratuma to his saat and, aaUng for scissors, bagina cutting 
fhnn tha picture. He also hM a Aall-page picture of a kitchen. 

(3anarally, students adopting thia technique qipear to be trying to find the minimal 
requirements for completing the project and satisfying them with aa little effort as pottible. 

8. DtTvlopiMit of dUCtroBt aooparathrt itylat. Through the course of the prqject 
we obeerved all groupa coope r ating aa a maana of dealing with the unconstrained environment 
One of the more advanced groupe oomprisad mambara who had already worked together (in a 
previoua samaatar), and their coopar ati va skills ware good Item tha beginning. Thay had 
already determised their roiea: one student was the "workhoraa," willing to go through maga- 
sinaa to gsaerata altamativaa; another tha "judge," whoaa artistic taatae ware tha moat well 
respe c ted; and a third tha "eoonttnator," willing to praeent kleaa to Ma. Adama and report her 
foedbaek to the group. Theee rolea genarally remained atabia throu^iout the project How- 
ever, moat groupa had not worked tofsthar before and spent eeveral weeks negotiating stable 
rolea. In moat caaaa, the coop aiativ a stylae that evolved did not appear to be aa sueeeesfol aa 
the ideal described above. Alternative stylee we obeerved inchided; 

• MUitary. After some initial controverey one student emerged as the leader, although 
ha or she dki not appear to have tha foil support of tha group. Conaequently, tha 
leader did moat of Uia prqiect taaka, and thoee that were delegated were uaually not 
acoompHahed cooperatively. 
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• Loom attarchy. A "cU ftcto" leadar tmtrgtd, but otherwiM cooptrativ* roln wtrt not 
Will defixwd. Frtqutntly in this group at laaat ont of tht mtmbait contributod 
minimally. Ptrhapa tuiprisin^, studanta nuraly usad paar praaauza to control noncon- 
tributinff mambara. Ma. Adama alao navar augiaatad thia atratagy. 

« lona wolf. Two atudanta daddad from tha haginning that thay would rathar do tha 
projaet alona rathar than aa a mambar of a group. Thay both liilt that working with a 
group wu mora of a hindranca than a hal^ (ona "juat wantad to finiah up" whila tha 
othar "didn't want thoaa paopla thinking thay ara doing my work for ma"). Intaraat- 
ingly, thaaa atudanta tvolvtd a uaaAil cooparativa ralationahip whila itill computing 
individual projacta. Ona of tha atudanta waa a major auecaaa atory. Ha bagan tha proj- 
aet aa a "bulldoaar " unwiUing to confront artiatic dadaion making. By tha and of tha 
projaet, according to Ma. Adama, ha had diicaxdad all hia initial aalactiona in Cavor of 
much mora raaaonad onaa. 

Social Laurnlnc Thaory Intarpratatlona of Taaehar and Studant Actlona 

Whila wa hava baan viawing taaehar bahavior primarily from an information procaaaing 
parapactiva, tha parapaetiva of aocial laaming thaory ia alao illuminating, For axampla, it 
appaara poaaibla to azplain many of tha taaehara' ganaral attitudaa, polidaa, and apadfic tach- 
niquaa in tarma of Dwack and Lagfatt'a (1968) procaaa modal Wa find avidanoa for tha 
"maatary" oriantatkm at aach of tha modal'a lavala. At tha moat abatiact laval, tha taacbags 
daarty baliava that things can changa. In Dwack and Laggatt'a tarma, thay do not hold an 
"antity* thaory of intalUganoa, and. ganarally, thay baliava that daairabte qualitiaa can ba eul- 
tivalad. Parfaapa mora importantly, thay eonmiuaieata thia baliaf to thair atudanta by 
amphaaiiing boldnaaa and accountability. Conaiatant with thia baliat tha taaehara ganarally 
alao appaar to aneouraga atudanta to focua mora on laaming goala than on parfbrmanoa goala. 
Many of tha spacifle tachniquaa wa raviawad can ba aaan aa attampta to promota laaminf ovar 
parformanca: making gradaa oontingant on ralativa changaa in a atudant'a compatanca aa 
oppoaad to maating aoma uniform parformanca laval; promoting davalopmant ovar judgmant; 
and providing a fidl-aoft anvironmant in which w»<«»*»r— ara not diacouragad. Ovarall than, wa 
can viaw tha taaehara aa attampting to provida an anvironmant that convinoaa studanta that 
tha world ia changaabla, not fdad and bayond thair control, and that laaming ia a kay to 
changa. 

Looking at atudant cognition, affoct, and bahavior, wa can saa aoma avidanca that taaehar 
stratagiaa and ttt?hni5pm may hava halpad mova studanta from a "halplaaa" to a "maatary" 
oriantation. In particular, tha aetiona of aavar^' of tha "lona wolT atudanta in Ma. Adama*a 
clssa show a strong changa in thia diiactlon. At tha haginning of tha projaet, thaaa studanta 
angagsd in much taak-irralavant bahavior, parhapa rationalising thair antidpatad poor parfor- 
manca by indicating a ganaral diaintaraat in tha claaa. By thaandofthapr^act,savaraloftha 
lona wohraa wars claarly angagad in axtansiva tolution-oriantad aalf-inatruction, and in intar- 
viawa thay offiirad much mora poaitiva viawa of tha eouraa. 

Stodanta' Oplaloia about Omnia SkUla 

On tha day wa distributad tha atudant quaationnaira in Ma. Adama's class, 18 studsnto 
attandsd claaa and 16 (11 fomala and 4 mala) complatad tha quaationnaira. Moat of tha stu- 
dsnts wara saniora who had takan about two vocational education elaaaaa on avaraga. 
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An fumination of tht itudtnts' cltM ichtdulM for that Mmattar rtvMlad a widt divtr> 
sity in count loada and acadaaiC'ladan vtnua nonacadamic-ladan ac htdulw. Thia divarsity 
waa achoad in tha raaponaaa to a quaation about Attuia adueational plana: Six atudanta 
rtportad that thay would ba attanding a junior coUaga, with ona of tha als planning to nutjor in 
intarior daaign. Tha othara plannad to attand a four*yaar coUaga or univtiaity. Studanta' raa> 
aona for anroUing in tha claaa indudad intaraat in tha domain (N « R), tha raputation of tha 
couraa among counaalora and frianda (N ■ 6), and to Ailfill tha diatrict fina arta rtquiramant 
(N - 2). 

Studant ratinp of couraa content (on a four>point acala whara 1 ■ atrongly diiagraa and 4 
- atrongly agita) ara praaantad in Tabla 2. Studanta ganarally agraad that tha ganaric ikilla 
amphaaiaad by Ma. Adama wart valuaUa. Two akilla in particular, cooparating aa part of a 
group to achiava a goal and juatiftring ona'a opiniona with focta, appaar to ba hi^Uy valuad. 
Thaaa wara akilla in which Ma. Adama azplicitly providad practica and that aha rapaatadly 
•mphaaind in bar intaractiona with itudanta during tha couraa of tha final project 



EXTERNAL FACTORS THAT SHAPED THE LEARNING ENVIRONMENTS 

Many difliirant klnda of factora can ahapa and influanca what goaa on in achoola (ct Barr 
and Draaban, 1983). Whlla wa can't oftan link thaaa charMtariatica dixactty to atudant laam- 
ing or paraiatanca in school, wa do know that thay can titbar tnabla or conatrain daaaroom 
taaching and teaming (Oakaa, 1968). John Qoodlad (1884) uaaa tha tarm "commonplacaa" to 
rafor to tha daa crlpti va variablaa fbund in all achool ayatama whoaa ranga of valuaa produce tha 
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obMTvablt diftirtncM b«twNn lytttmf. ThM« commonplacM ineludt: •ducational ofafj«ctivM, 
cunicuhim guicUUnM, ttztbooki and matorials, tMcbtn and th«ir knowltdft c^>ital, itaff 
davtlopiMiit, ftudant tMigiimtnt, rtMurct and tima allocation, tatting, lehool organiMtion, 
and inoantivai. In tha oaaa of vocational aducation, othar axtamal CMtora may alao iapinga, 
particularly damanda from tha workplact concaming tha kinds of ikilla workan naad. In addi- 
tion, contast infonnation providaa duaa to polieymakan about why ichoola gat tha outcomaa 
thay do. Maaauiing or undaratanding what goaa on in lehoola can add iaportant information 
to diicuMiona about how to improva tham (Oakaa* 1980). 

Sinoa it waa bayond tha aeopa of thia aiploratory ttudy to aiamina all thaaa commonplaca 
variablat, wa focuaad our data |f*>««**«g to undarataad tha foctora that mi|^ afbct inirtnic- 
tional practioaa in tha intarior daaign daaa (pravioualy diacuiiad in Sac. UI). In partisular, 
ainca Ma. Adama tauf^t within tha Ragional OccqMtional Program, wa gatharad information 
on tha organiaation and miiaion of that program by intarviawing tha local ROP adminiatrator. 
Wa alao intarviawad a local amployar who hixad atudanta from Ma. Adama'a claaa, to gat hia 
panpactiva on tha kinda of skills naadad in tha workplaca. Finally, wa intarviawad Ma. Adama 
haraalf, to gain bar parapactiva on taaching ganaric skills, bar tducational philosophy, and so 
on. 

Conaidaring all thaaa parspactivaa, wa concludad that two kay foetoia abapad inatruction: 
taacbar autonomy and tha taadiar's adiicattonal philoaopby. Wbila school and ROP organisa- 
tional poUdaa and practices highly affsct tha formar, thay bava littla diraet impact on tha atti- 
tudsa that tha taachar brinp to tha classroom. Wa diacuaa our intarviaw laaulta and alaboitta 
on thaaa findings balow. Thia diacuaaion ia intandad to provida tha contait for ona classroom 
and to suggsat bypothaaas about tha afllscts of context on taaching that can ba ad dr aaas d in 
ftitura work. 

Tha Ragional OocnpatUmal PrognuB 

Tha Ragional Occupational Program (ROP) is a stata agancy administarad by tha Califor- 
nia Dapartmant of Education and implamantad through county ofBoaa. Tha ROP offora 
antry-laval job training for local job markato whara tha antry wags ia abova minimum waga. In 
addition to tha goal of providing antry ampkqrmant akilla training, tha ROFs miaaion axtcsda 
to caraar exploration opportunitiaa and preparation for higher education in a related skill 

In practice, this mission promotes several difforaneee between ROP claaaee and thoee 
traditionally offered in aacondary achool vocational programa. Flrat, siaca the ROP intenda to 
provida both job training and preparatkm for poateecondary education or training, a mora 
diverse group of students enrolls in and is served by tbsee dssiii Traditional vocational edu- 
cation daaaaa in many aaeoadary schools ssasntially "trMk" studsnta not bound for college 
(Oakaa, 1966). Seoond, the ROP hiiaa inatruetora who bava bad recent working experience in 
the areas tbsy teach. Many saeondary-laval vocational piograma do not require aueh vrork 
experiaaoa for teachers. Finally, tha ROP communicatee regularly with local employers to 
determine akill needa and market opportunitiee for ito atudanta; fow vocational programa do so. 

Ths ROP intarior dssign daaa waa taught at a comprahanaiva ssoondaiy school that 
inehidad ita own vocational adueation oouraea and programa. Studanta afctanding tha school 
could enroll in aeadsmie, voeatiooal. and ROP elaaaea. AdmiaistratloB of ths ROP elasaee ia 
largely ssparate from all othara at tha sebooL Tha ROP adflslniatrativa offloe ia tu removed 
from the echool's offior, it maintaina ita own teaching and ootinaaling staft However, eome 
coordination between tha local ROP office and the school adminiatration waa required. In thia 
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compfthiiuivt lehool, it Mtrntd that the ROP cIamh wn dMifn«t«d •• part of tht tchoort 
vocitional ofliirinp, which htld a suboidinata potition ovarall in ita prioritift. Vocational 
•dueatioii't lowtr itatua wm tvidtnt, for wuagkt in tha Uct that vocational tducation con- 
came wait fragmanttd ovar Mvaral vica pzindpala.^ Aa a lacond aiampla, avaaiag and watk- 
and vocational claim an oflldally dtiignataH aa "^liod tavan" bacauia lacordkaaping ia 
dMipltd tn a daytiaa ichool icbedula of lix pariodi. 

Whila tha ROP ia adminiataiad by a ttatawida afancy, local school programa hava a gnat 
dial of autonomy ovar curriculum eontant Tha laaaoning is that induatiy ttachara will ba 
highly attonad to workpiaca dtmandi and changia and should tharafors hava tha flaslbility to 
maintain program ralavanca to tha workplaea. Although taachars ara raqoirtd to covar a liat of 
itata flftmpittntti t i , thay ara parmittad to datarmina tha qiproaeh and foeua of thair oounaa. 

ROP adminiatrators and taaehars ara not immuna to local conditiona that can thraatan 
this autonomy. Savaral yaars ago, for azampls, tha local school district mads major policy 
changss in curriculum and graduation rsquiramsnts in rssponsa to statawids sacondary educa- 
tion raforms. Tha naw rcquiramanta laft Uttla tima for alactiva coursaa, and aa a rasult, anroU- 
msnt in vocational classes (including ROP classes) and other electivaa (e.g., foreign language) 
eufliirad. Since enrolhnent can affoct ftinding allocations, the local ROP administrator and 
others reviewed the vocational coursee in the echool to idmtiiy thoee whoee content wu con - 
eistent with required coursee. As a reeuh, several ROP coursee Ailfill district graduation 
requiremants: interior dsaign for fine arte; accounting for math; and antrspiansurship for 
economica.' Thia ehangs assured high enrollmente for the interior daeign course. We met a 
number of students who had in foot enrolled to AiUUl the graduation requirement.* TIm hi|^ 
enrollment in the interior deeign daaa, coupled with additional ftmds allocatad to ROP classes, 
msant that Ms. Adama had a larger budget than moat vocational classes at the eama school 
Resoureea such aa a program's budget can affoct the quality of the educational program pro- 
vided (Oakea, 1968). According to Ma. Adama, her budget enablad her to aiqiport large prujecta 
like the house deeign. We obeerved that etudente had a wide variety of profoesional matariala 
at their di^NMsl, *«^'*«*»'g architecture and design msgaiinee and books, walkovering and 
flo or cove r ing samples, and mounting boards. Tliua, students ware able to deeign their project 
houeee "from scratch,* with materials similar to those used by profoeeional deaignars. 

Altbou^ tha ROP reeponee to diatrict policy incraaeed enroUmanta and enhanced Ma. 
Adams's ability to provide (|uaUty instruction, it might also yet compromise teacher control 
over couiae content That is, if an ROP class's survival dspande on ite reeemblsnrs to sn 
*aeadamie equivalant,'* it coukl begin to km ite "schooling for work" fbcua. At the time of our 
interview, we did not determine to what extent "equivatont" couree requlremanta mii^t affoct 
fiitura ROP couree content 
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TMfllMr AntOBomy 

Ttaehtn in tht vocational claMrooma w« viaitad saamad to hava a graat daal of autonomy 
with laipact to what thay taught and how thay avaluatad thair itudanta. Thia waa particularly 
tnia for Ma. Adama. In conqMriaon to taachara of tcadamic daaaw in tha tama ichoolt Ma. 
Adaaa had graat fraadom in dtaigning har couraa. Sha did not hava to uaa a itata-mandatad 
taxtbook or prt|»ara har atudanta for itandardiiad axaainationa nquirad by tha ttata or for 
coUaga antranoa. Nor waa aha ooncamad about praparing atudanta to taka particular advancad 
counaa in tha lama lufaj^ct araa.' All of thiaa fMtora auggaat that tha intnior dNign curricu- 
lum had fowtr domain-qMcifIc knowladga and skill raqoiramanta, ralativa to many acadamie 
counaa. Thua Ma. Adama waa fraa to divalop a couraa that itraaaad ganaric akilla ovar 
domain-qMdfic tkilla. Furtharmora, har choica of ganaric-akill knowladgi goala waa baiad pri- 
marily on har own axparianca of what intarior dttignara naadad to know. Sha kapt thia 
knoadadga iqi>«to«data by doing part-tima profaiaional datign joba and participating in profoa^ 
aicnal organiiationa. 

Our intarviaw with a local amployar corroborated tha wisdom of Mi. Adama't curriculum 
contant dediiona. Thia local ratail ttora managar providtd a IS-hour work axparianca program 
for tacond'iamaitar itudanta in vocational programi, including Mi. Adama'i intarior daiign 
claia. Ha folt that antry-laval intarior diaign joba raquira both domain-ipacific knowladga and 
domain-ganaral ikilla. Tha managir atatad that whila tha company valuaa an amployaa'i art 
aUlla, ha paraonally vahiaa a background in daaign work aqually with 

a pinoulity that ii outgoing and ihowa tvidniea of bfload iatnaiti. .. . This ii goiiig to ba 
soBBOM who will mix wall with psopis and will ba frsa to show [Us or har] enativity. 

According to tha managar, ha aUowi amployaaa to dnipi diapliya on thair own and to um thair 
own kiiaa. Tha domain-qiaeific portioiia of tha job ara laamad through any numbar of art 
courssa that buikl on tha "talantad individual, aomaona with an aya for color and daaign." 
Thua, hia currant workforce baa a divaraa background and includia a profoiaional paata*up 
artiat, a paintar, a muaidan anrollad in a fina arta collaga program, and a carpantar. Bacauaa 
thia group ia raquirad to Nrork aa a craw," tha managar alao viawa cooparation and raaponaibil- 
ity aa hi^ily taiqwrtant 

In addition to praparing itudanta for work axparianca and, in loma caaai, actual amptoy- 
mant. Ma. Adama waa abla to davak)p a curriculum that praparad itudanta for advancad claaa- 
work in art, arehitaetura, and ralatad flaldi. Tha ROP maintainad data on itudant amploy- 
mant and advancad education, and tha adminiatrator gava Ma. Adama hi^ marki for har 
atudanta' l u eoam in thaaa araaa.* 

Othar avidanoa of taaehar autonomy itama from thaaa vocational taachan' aassaamant 
and avahiatioB praeticaa. Much baa baan said and written about how standa r diaed teeting 
drivee educational policy and foreea academic teaehera to ^aach to the teet"* Aa di scu sse d 
earlier, neither Ms. Adams nor Mr. Smith geared their teaching toward such tests, nor did thay 

^or • diitaibtot viwr of MathMMllw Hmhm' \imlM mMmf m L. V. Monli (1910). 

*rh> wwrty nnwimm fallow-wp ■ar-vyi to fc t i n ilii Hadt la a i lnj wii H m a laattkm of ROP wl ls wa t U 
iiliniBit ^9f» bslov 86 piiiiat, thi piepasi fMS oa pNbattoa (a^tboufb daMM «sb tootiaM). WhM thit Imp* 
pmti 10 s Mgh whool Hiw rt oa p ie i fca U oa ooaws, th> ooaafar took i i di H iaB id ths ids btmm mam padtartw 
um pilBi mkimi fnr Innl ^l-rmr ThHgp aew ii n pw ps wHn s tat f trntt n i u f tdoaa. 
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•xptct unifom ptrfonnanct from their itudtnti. Ms. Adams Ulla btgiuiinf studanto thtt 
thty hivt tn "avengt taatt in dMign" and thus coma to claat as "C" studanta; to gtt a highar 
grada, thay naad to laarn somathing . Sinca many typaa of axpartiaa ara valuad in tha daaign 
fiald-^lor Sanaa, artiatic ability, art history, plannint— atudanta can show growth in any ona 
of savaral araaa. Sha avaiuataa studanta by gauging tham at tha beginning of claas and datar- 
mining if and how much progress thay malM in thair choaan araa. 

Ma. Adama's evaluation and assaeamant practices may alao be a by-product of benign 
neglect According to the ROP adminiatrator, vocational and ROP classae in this school suffer 
firom the widespread view that 'Vo^tional education is for studanta who can't make it" Sinca 
school success is meaaured by standardised test scores in academic subjects and four^year col> 
legs entrance ratae, programa serving work-bound studsnts receive much less attention overall 
At a reeult vocational programa are not subject to the same accountability as academic pro- 
grama. Given the the negative aqiacta of accountability— such aa the many ills attributed to 
standardised teating practicea— this may be one of the few examples where the statua of voca- 
tional education works to the teachers' and programa' benefit 

It is important to note that Ms. Adams's level of autonomy in curricular decisions and 
student evaluation practices may not constitute the norm. Other classes we visited, namely the 
aircraft mechanics and computer akills classes, had well-defined domain-specific knowledge and 
skill rsquiromantii. In addition, many vocational coursae aim toward preparing atudante for 
profoaeioual or sfjita-mandatad licensing examinations. In theee caaee, teaching to tha teat 
might alao be e^Mcted. 

Taaehar Kdncattonal Phlloaophy 

Qanaric skills teaching in theee claaarooms auccaeded, in part baeauae teachers had 
strong bsUaf in their importance for workplace suocsaa. In addition, teachers' positive attitudae 
about and high expectationa for studanta and their "student-centered" teaching practicM 
seemed to play a significant role. 

Both Ma. Adama and Mr. Smith noted the importance of preparing atudants for work and 
"the outakla world," and both ballaved that thay taught important skills that weia not streaasd 
in the atudanta' other c'assss Ma. Adama wanted studsnts to bs able to "think for thamsalvse 
and not take spoon-fod information." She accomplished this by making studsnts rsaponaible 
for their actiona and not accepting their excueee. Talking about first-sameatar atudanta, she 
rtcogniaed their "lack of depth in deaign and . . . triad to get them to experiment find waya to 
implement ideaa, be creative, and value working together." From second-semeatar atudenta aha 
expected more profiaaionalism, more sophisticated color choicee, and wall-formed rationalee for 
those choices. 

Ms. Adama ahowed and expreeeed hi|^ regard for her studente in several waya. First she 
got to know tham well enoui^ to be able to treat them aa individuala and provide a nqiportive 
learning environment 

EXAMPLE: Joe wu a determined and goal-oriented student who preferred to be in con- 
trol of his environment He did not rotate wall to other students. From conversationa 
with him early in the eemeater, Ms. Adama learned that ha had recently ovarcGSS peer 
preasun to join a gang and had dadded to stay in school, keep hia part-time job, and 
graduate. When he aakad her if he could work alone, she appr o v e d his raqusat daapite the 
fact that ha waa a first-sameatar student She told him that ha would probably make 
eome mistakes, but she «q>eeted him to do his work and preeent a good final project 
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Ml. Adami also took an intemt in the studanta' panonal Uvea and problama. 

EXAMPLE: Care waa an abuaad IT-ysar-old who had laft homa and waa Uvinf on har 
own. Sha had an avening job at a local comady club to au|)port hanalf. A faw waaka into 
tha aamaatar, aha atoppad coming to daaa. Tha othar atudanta told Ma. Adama how to 
raaeh Can, and aha callad to inquire about Can'a plana. Can had daddad to laava 
achool, but Ma. Adaaa auggaatad aha aaa a ichool counaalor and conaidar working toward 
a OED cartificata. A fiiw daya latar, Can ratumad to achool, ntioinad har claaaaa. mada 
up miaaad work, and avantually graduated with hor claaa. Ma. Adama ahowad ua a card 
fitom Cara, thanking har for tha reminder that aha "owed haraelf a chance." 

Ahhoui^ Ma. Adama'a paraonal involvement with atudanta may aound either eiceptional 
or extreme, ahe believed that 'there are many iaauea outaida of teaching that are important in 
the achool. I am juat amaiad at the problema thxm kida have while they are still taking 
claaaea." Although the achool had profreaional (and peer) counaeling programa to deal with 
apecific problema, auch aa dnip, pregnancy, or alcohol abuae, Ma. Adama felt that 

it's iapoitant for itudanta to havt othar ways to get help, otht iwiM you miffat mm aome- 
body who doaan't trust a program. I hate to ••• that* kidi' Uvm go down tht tubat. If you 
cara about paopla, you can ha^ tham put thair Uvm togathar. 

She waa qnMlled vpon hearing a aubatituta teacher refer to her atudanta m "ninth-grade 
aeum.** She riietorically aakad Uie interviewer, "Are you going to get anything from aomeone 
who thinka you're acum?** 

Ma. Adama'a ooncam for atudanta waa aupportad by the ROP adminiateitor. In bar intar- 
view, tha adminiatrator daflaed a good ROP teac her aa aomeone who "haa a deaire to give aoma 
of what they have to atudanta. If tha lassh^haa that deaire, tha reet folia into plaoa."^<> 

Ma. Adama'a eipactationa for atudanta ware uniformly high. She demonatratad high 
aqMctationa, for example, by anq>l<qring inatruetional tachnlquea that are not typically uaed 
with aeoondary-achool-aga atudanta. Othar vocational ■d'watbn t#schws adviaed har not to 
teach nosvtfbsl communication akiUa to bar students because they ware too young to laam tha 
material (intended for college age). Ma. Adama want ahead and taught tbeee skills and found 
that atudanta had no problema learning them. Her work experience had taught her that "you 
can't put a ceiling on aomaona'a creativity ... if you do. they'll leave the company." She 
applied thia dictum to har claaa projacta aa well: "When I see them reaching, I raiae the ceiling 
quick." 

The combination of hi|^ reepect for atudanta aa leamen (and aa people) and a belief that 
creativity muat be challenged, then, created an atmoaphere to aupport atudant-centered inatruc- 
tion. Eariiar, we outlined several mathoda and teaching practicaa that thaea teachers used to 
create a latming environment In additfon, thair educational philof.ophy aivportad a maatary- 
oriented approach (Dweek and Leggatt, 1968) that valued learning over uniform performance 
and motivalad initiaUy unintafaatad atudanta to auecaeafolly complete their claaa prqjecta. 

In thaae daaarooma, taachan and atudanta aharad in tha procaea of learning and con- 
atructing knowledge. Thia oontnata with many academic daaarooma, iHiare teachan lecture 
and generally aaaume a role of imparting knowledge to atudenta, who auppoaedly have little 

*'SlaatROPiiasBiaaoaothavs«oaln«tB,tlMadByaiMntoresBlinthMM 8ht fMwtljf find om 

tsesh w. tot wfyk itho ha d ao ys ew d s y riwios t a taduatiy but «a "old M faooi" i wyy^Jto i h s l iii t i Ao cwdtoe 
to ths aaBiiiilMtoff, ht WIS ovH^ ligkl SM peeWfO md bed Uttis NMMvlty to tiN sthBlo dhranitjf vt his itudMrti. 

iUmvh ki wm Itetekillr hifhlr q^UM to tiMli tte ii«iiid rtomiin ^liriftn hmMm ud iUlb» hk 
ttirtdat ptMtifW wi g ifcm i t t nn il pH^ *^* y>y 4ttl nut mtMMt up. 
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knowltdee or skill to offer on th«ir own. Student-centered teaching wu alto highly valued by 
the ROP administrator. When she evaluated classes, she looked for "interested studente doing 
hands-on work ... not glassy-eyed bored kids." ROP studente were encouraged to come into 
the office and talk about their classes, thus giving the administrator another view of what was 
happening there. 

Summary of School Contozt Factors 

If we take the poeition that learning generic skills represente one element of a desirable, 
hi^-quality instructional eiperienoe, then we have an interest in understanding what aq)ecte 
of the school context sqn>ort that instruction. Oakes (1980) identified three context indicators 
in the rseeareh literature: acceea to knowledge, press for achievement, and profieaionai teach- 
ing conditions. Theee three enabling conditions 4>pear to promote hi^-quaiity teaching and 
learning to the degree that they exist in schools. Thus, they provide one useful way to sum- 
marise the information about school context variables obtained from our interviews and obser- 
vations. 

AcecM to knowledge refers to the extent to which schools provide studente with opportuni- 
tiec to loam various domains of knowledge and skills. Several fsctors seemed to enhance 
access to knowledge for studente in this study. First, Ms. Adams had more f^mda than other 
teachers to purchase the necessary materials to support the house design project— the moet sig- 
nificant educational activity in her class. While a school's (or teacher's) resource level, in 
itselt does not guarantee a hi^-quality educational program, use of those reaourcee can make 
a difllreBee. A second fisetor afCfeeting access to kmmledge is gnwving practices. Since this 
class can be used as a fine arte requirement, it attracte a heterofeneous group with respect to 
aUUty and program of study (e.g., academic or vocational). Thia mix tends to rsiss ths level of 
teaching and also counteracte negativs efbcte associated with tracking students: individual 
achisvement and aqrirations are lower among studente in low-ability and nonacademic tracks 
at the ssoondary level (Oakes, 1988). Finally, the ROP goal to provide work-ielated training 
and ite links to the business community expand student access to knowledge through work 
experience. Studente in Ms. Adama's class, for example, have an opportunity to learn through 
working in a local retail store. 

Press for oehkvemint is indicated by institutional prsssurss that the school exerte to get 
etudente to work hard and achieve. Ma. Adams (and Mr. Smith) fostersd press for achieve- 
ment by having hi|^ expectations for studente and the quality of their work. It is not clear 
how the school communicates theee expectetions and values to these students. Our interviews 
indicate, however, that the school administration miQr communicate difbrent expectetions and 
vahiee to difforent typea of students: the academic curriculum takes precedence over the voca- 
tional, and coUefs enroUment figuree are used to measure school succeee. 

Finally, profmkmd ttaching e(mdition$ can empower or constrain teachen and adndnia- 
trators as thsy attempt to create and implement instructional programa and define how schools 
fonction as workplaeea for teachers (Oakss, 1988). Ms. Adama faces s mix of conditions. On 
ths positive sids, she has little p apsr w ogk or bureaucratic requirementa, which indicatee the 
primacy of teaching over nonteaching tasks snd responsibilities. She has a very supportive 
ROP administrator at the echooL Most importantly, shs haa autonomy in making classroom 
curriculum and instructional decisions and flexibility in implementing innovations. Theee fac- 
tors are known to support effoctive teaching (e^., Purkey and Smith, 1983). On the negative 
sids, Ms. Adams and the ROP sit outaids the broader school culture. This iaolates her from 
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collMguM and involvtmtnt in schoolwid* dtcitions. Thus tlw doM not tngagt in whool-butd 
•ctivitiM th«t can fottor laaning, luch u coUabontive staff planning, intaUactu* haring, and 
taamwork. On tht other hand, the dota participate in staff divtlopmtnt activiv... jponaorad 
by thaROP. 

In tarma of school context, then, several poaitive influences on teaching and learning 
generic akiUa in this classroom stand out: a supportive ROP administration, a hi^ dsgree of 
teacher autonomy, and the teacher's personal educational philoeophy. Other school conditions 
work against access, press, and teaching conditiona. Shice our view of the school context is 
limited to the classrooms we visited and the people we inte rv iewed, we do not claim that this 
picture is entirely accurate. Nonetheless, it is indicative of what this teachar and administra- 
tor perceive aa the climate around them, and how factors in that climate can enable the desired 
teaching and learning to take place. 
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V. CONCLUSIONS AND IMPLICATIONS 



Tht f zplontoiy itudy rtportad hi rt tnvMtigat«d tht teaching and laarning of ganaric 
tkilla in vocational education latUnp. Wa dafina two catagoriaa of ganaric skilla: baaic or 
enabling ikilla and complex reaaoning ikilla. In addition to thaee ikilla, which define a 
panon'i competency for a taak, one muat alao conaidar the motivational ttyla or diapoaitiona 
that infhiance tMk performance. Without motivation or poaitive diapoeitiona, generic ikilla 
will be waatad. We ftirther elaborate on complex reaaoning ikilla from the perapactive of the 
human information proceiaing p«i**tig*n and ^pply thia conceptualization to identify problem- 
aolving ikilla in iaveral vocationa. 

To better underatand the teaching of generic ikilli, we obierved eeveral vocational educa- 
tion claaeaa and eelected one (a high ichool interior deaign claii) for intanaive itudy. Three 
queitioni guided our fieldwork: What generic ikilli are taught in vocational claairoomi? How 
are they taui^t? How doea the echool context influence inetruction? 

In reqwnee to the fint queation, the vocational teachare we obeervad taught eeveral 
•pacific problem-iolving ikilla like thoee defined in our conceptual firamawork. The teaching of 
thaee ikilli waa often embedded in cooperative working arrangamenta, wherein itudente worked 
together to lohre "authentic'' problama. Teaehara alao iti aeiid atudanta' acquiiition of poaitive 
diipoaitiona, euch aa making independent, bold dedaiona and taking reiponaihility for deciaiona 
made. Teachare held that acquiring aueh diqKwitiona waa aa impwtant m (if not mort impor- 
tant than) learning particular job-related knowledge or ikilli. 

From the itandpoint of traditional academic inatruction, thaee nontraditional eoune goala 
lad to nontraditional teaching mathoda. Teachare deaigned prqject-centered coureee in which 
etudenta could make many choioee (e.g., eetabliah milaetonae, focua on a aingla taak from an 
array of taaka) in an environment free from typical claauoom rulae. Teaehara treated itudenta 
like aduha, foatered a climate of mutual reepect, and huld itudenta accountable for their work 
uaing workplace perfbrmance criteria. Thia claaaroom environment euniorted teaching of 
diipoaitiona and, more generally, motivated etudenti in poaitive waya. 

Teaehara had leveral tachniquee for aolving eoma of the problama that ariae in a project- 
centered claaaroom where itudente are given conaidarable freedom, including techniquee for 
encouraging boldnaie and independence and for dealing with atudanta who are not proceeding 
in uniion. Overall, lecturing or didactic inatruction ivaa minimiaed, m teachare conducted 
"miero-appranticeehipe'' or engaged in one^n-one tutoring. In ilwrt, the culture of learning 
found in thaee claaaiooma beara little reeemblance to tliat found in many traditional academic 
daiiae. 

The interior deeign teacher found eupport for carrying out her inatructional goala from 
the ROP program'i focua on ichooling for work and ito cloae tiee with the bu iin eee community. 
Thia teacher leemed to eqjoy a great deal of autonomy in deciding how to deeign and teach the 
courae and evaluate atudante. Howtvar, the reaaona for thii autonomy remain eluaiva. On the 
one hand, it may be due to adminiatiativa eupport or the particular nature of the courei we 
obeervad. That ia, interior deaign may be laae 'Iwund* hi terma of domain-epadflc content 
than, eay, matiiematica or other academic eul^jecta, thua giving thia teacher more tmdom in 
determining what will be taught Thia Migfiata that fowar domain-apadfie knowledge and iUll 
raq uii emanta permit more leeway for teaching diapoaitioni and workplace nttif idee or experi- 
menting with nontraditional inatructional practicae. On the other hand, the teachar'i 
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autonomy may rtfltct. vocational aducation's placa in the broadar compiohanaiva school 
•nvixonmant This vocational taachar can "gat away with" doing thinp difliinntly bacausa 
this eompxahansiva school placaa moft valua on acadamic programs gaarad to prapart "mora 
qualifiad** studanta for higfaar aducation. Autonomy, than, may simply ba a by-product of 
nai^act 

Ragudlass of (or parfaapa in spita oO vocational adueation's status, thaaa tsachars bald 
hi^ aqMctationa for atudants and straaaad tha importanca of taaching ganarie akilla and dispo- 
sitions for tha workplaea. Thair ballaf in studsnt-cantarad instruction axtandsd bayond tha 
classroom, m taachars also attandad to nonachool issuaa that concamad atudants. Educational 
philoaophy and othar inqwrtant personal charactaristica of taachan ara important infradiants 
in tha taaching wt obaarvad. 

Bakm wa diaeusa ssvaral concluaions and implications firom this analysis with ra^Mct to 
taaching ganarie akilla, educating divaraa studant populations, and intafrating acadamic and 
vocational education. Thia discussion is largely speculative, given the email sanvla of teachers 
and the exploratory nature of this reseai«h. Strong conclusions or policy implications for 
teaching and learning generic skills await farther research. 



TEACHINO GENERIC SKILLS 

The main contribution of thia study toward taaching generic skiUs has been to isolate and 
identiiy eoma aspects of human problem-solving behavior and to deecribe how they are tau^t 
In tha daasiooma we observed, thsee skiHa— problem recognition, generation of solution patha, 
evahiation, repair, and so on— were, for tha moat part, taught in^Meitfy and compriaed a r^- 
tively small portkm of the inatruetional "packags." However, the human information procees 
ing model and othar cognitive edenoa rsssareh on tha learning proesss provide eaveral para- 
digma that seem hituithrely qipUcabla to teaching generic akilla. For example, this r essa r ch 
emphasiaee the importance of bringing tadt cognitive prooeeees, like problem recognition and 
evahiation, into the open where studanta can obeerve, enact, and practice them with help from 
the teacher and other students (CoUina, Brown, and Newman, 1969). If Ma. Adame foUowed 
thia prine^la in her taarhing, aha mi^ have sinq>ly named the diflbrent problem-eohring stepe 
in <p*"g the house and discussed how theee steps apply to other typee of problems aa wall 

We see the typical lag between theory formulation and ita applieation. Although cogni- 
tive edenoe reeearoh ia oartahily infhianring the content and method of inatruetion in some 
sul^iect araaa, its impact on teaching baa bean minimal overall^ The cognitive edenoe perspec- 
tive has besa abaent hi moat research ia vocational education (Adakaan, 1989), ahhough 
cuntnt efforta have been made ;o esamhia ita relevance for vocational education reforme (cf. 
Raiaen, 1999). This aaema an important priority for cognitive edenoe l eaea rcb a ra , who have 
|.fimarily studisd acadamin sut^oet araaa and daaarooma. Vocational educatora can speed the 
theory-to-praetica traaafor by applying kaowa reaearch fiadhip from the cognitive sdance 
literatura to the developsaat of teaddag practices.' 

findhip from thia eipkmitory study alao suggeet that elementaiy and high school 
students are in need of trainhig to acquire dispositions and attitudee that will eerve them well 

>8m. Iw MHvto, CurU'.'hMi md ttmkiatim Stmtdmd$ for School MtthmaHm, Th* NttfooAl CouneU of TMdMn 
oflirtwiHie, Umim, Vli^ Mwh UW. 

*llMth TboMM mi hm wlhiiaw at th« Unhwiltr ol Mlnimim an ammOf wufciimnt wvwal HiidiM tor tht 
NatteMl CMUff for RmmmIi ia Vooatteael lAiMttoa (NCRVI) that fcmi on tte inltoetka at oo^tttm aetoon 
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in tin world of work. Vocational (and othar) taachan ahould conaidar explicitly managing tha 
laaming of thaia akilla aa wall, rathar than taaching tham "bahind tha tcanaa." Tha vocational 
taachara in this atudy had both iaplidt and aq)licit ways to taach and modal thaaa diipoai- 
tiona, but thair mathoda wfiv fuidid by thsif (ywn worlq>laca azparianca rathar than any formal 
modali. 

DifCmnt typaa of naw raaaareh ara naadad to improva taachara' ability to impart impor* 
tant diqwaitiona and motivata itudinta to laam in tha daaaroom and work afbetivaly on tha 
job. How can taachan ha^ atudanta davalop paraavaranoa for difHcuIt taaka, prida in work 
accompUahad, and a daaira to ba part of a collaborativa taam? In our atu4y, taadiara craatad a 
laaming an?ironmant that mqiportad a "maatary^oriantad" raqwnaa in itudanta (c£ Dwack and 
Ligiatt, 1968). Howtvar, our study daaign could not datarmina which atudanta wara alraady 
salf>motivatad and which wara changing thair bahavior in rcaponaa to tha taachar or aituation. 
Furthar rasaareh mi^t maaaura studanta' motivational styla and track how thay raqwnd to 
motivational contingancias in tha laaming anvironmant. Othar studiaa might try to manipulata 
foctors that contribute to student motivational stylas and saa how this affocta bahavior. An 
axparimant by Dwack, Tannay, and Dianas (citad in Dwack and Laggatt, 1988), for axampla, 
showad that children's implicit thaoriaa of intalliganca can ba modified to positively affect the 
goala thay choose in a taak, but it remaina to be eeen to what extent thia can be done with 
older students in regular classroom situations. A third study, alao suggsstad by social cognition 
theory, might determine which situational foctors can override or altar aziating piediapoaitiona 
to produce mora adaptive motivational behaviora that support leaming. A teacher might 
emphaaias, for example, that trying a difficult taak (ahowing effort) will count aa much m final 
perfbrmanoe on tha task. This might encourage atudanta to adopt a learning goal, provided 
that their prediqMaition toward an entity view of intelliganca is not too strong (cf . Dweck and 
Leggett, 1968). 

A potentially powerftil way to study the interplay of generic skills and diapoaitiona, then, 
would be to adopt a perspective that combinae theory and findings from both cognitive science 
and social cognition aa a way to analyas patterns of cognition>affoct'behavior in classrooms or 
other task-oriented situations. 

Our study also indicatea that certain contextual Csctors influence teaching of generic 
ekilla. Thaea teachera, for example, had the autonomy to balance the teaching of domain* 
specific knowledge and skill requirements with generic skills, and to employ nontraditional 
instructional and evaluation methoda. It is difficult to tall how much of what we obeerved 
rested on tha charaetariatioa of thaaa particular teachera and their educatk>nal phikMophy. 
Future research might examine, for example, how much of suooeesftil teaching of generic skiUs 
reliaa on teacher cxpariancea and educational philoaophy, by studying teachera who diffor in 
theee reapaeta. Research should alao examine under what conditiona teachers have autonomy. 
Teachera in our study, for example, had autonomy becauae thay ware outakle the educational 
mainatiaam. PoUdea to "Mag them in" might work against that autonomy and actually 
decreeee their ability to innovate. 



TEACHING DIVERSE STUDENT POPULATIONS 

Recently, much attention haa bean paid to the iu?««aeing diveraity of the etudent papula- 
tion. Immigration, shifting demographic, and other societal and economic foctors have con- 
tributed to many Unda of changes that schools must address. In California, for example, 
209,000 immigrant studante (61 percent of the nation's total etudent immigrant population) 
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wfif tnioUtd in tht 1986-87 achool ytar. In tht put dtcade, tht numbtr of Umitod-EngUsh* 
proficirat (LEP) studtnto hu mor* than doubled (California Statt Dtpartmant of Education, 
1968). Ethnic and cultural divinity can strain long -htld balitfii about itudants and ichoolinf 
and challanit ichool norma. Ai ona taachar put it, "It's not 'Laava it to Baavar* out thara 
aaymora." Tha local school diatriet haa hald workahopa on divinity, but taaehin nport that 
thay don't nally provida uaaAil mathoda tot coping in tha claaaroom. Ms. Adana balimd that, 
for tha most part, taaehan in hir acbool an "looking for ixciUsnci, for oolligi-bound 
bihavior ... for high SAT scons. So tbsy givi tha ESL {Engiiah aa a aacond languaga) kida 
busyworii, don't challanga tham, ann't willing to bring discussion down to thi studsnts' livil 
of undsrstanding, and arm't willing to compromise" 

In our viaw, om intmsting quality of tha inatructional practice in tha vocational daaa* 
rooma waa its appropriatanssa for taaching a diviras groiq) of studanta. Ms. Adams's class 
miiad studsnts out of thair acadamic or vocational "tracks," sines it includsd oollagi«bound 
studsnts ftilfilling a fini arts raquinmant aa will u studsnts hoping to acquin job skills. Tha 
class wss pndominataly Anglo, but it included Hispanic, black, Asian, and other minority stu- 
dsnts. Several wen ESL or LEP students. 

Several aapects of instruction seemed well-suited to thk& diverse group. Rather than 
requiring unifbrm perfoimance standards, for eiample, teachors aaaeseed individual student 
progrees In the case of group work, they alao determined a student's contribution to the 
group. In addltkm, studsnts had aome Cnadom in their choice of pr^jecta or of taaka within 
pN^sets, which allowed them to tailor their activities to suit their talents or interests. Ms. 
Adaaa alao ftemad diftmnt groupa with an eye toward their div i ni t y. For nampla, aha haa 
fbfmed teams *wwitM«»*»ig Bn|^*speaking and ESL studanta and a team made up ssdusively 
of itudiots with limited Engiiah proficiency (two students from Mexico, two turn China, and 
one fipom Japan). 

In addhioii, the apprentioeship and tutoring aapeeta of the teaching we obeerved seemed 
well suited to student diversity. The apprenticeehip model, in particular, has kmg been associ- 
ated with vocational education. Traditional appranticeahip methode— coaching, scaffolding, 
modeling— promote "learning through guided experianoe," and they an embedded in a social 
context that supports learning to solve authentic domain problems. Suoes s sft il apprenticeehip 
activity requiree the master to caieAilly structun the learning environment to sivport the 
appnntiee's learning; this, in turn, rsquiree canAii consklsration of the individual studsnt's 
needs. Aa dsseribed in See. IV, these aapecte of apprenticeehip win quite evident in the voca- 
tional daaarooma wi visited. 

Rsoaafc iiaeaieh in cognitive ecienoe on the process of learning haa re-examined the tradi- 
tkmai apprsiitiesahip approach and propoeed tha nockm of "oognitivi apprentioeehip* (ColUna, 
\ Brown, and Newman, 1969). This work goes beyond tnditlonai notiona of apprmtiMahip by 
making the pedagogy of the apprentloeahip spproaeh mon expUdt for teaehen and by extend- 
ing the traditional model beyond the learning of manual skills.' Further research might com- 
bine thssa aodab of app nnti csship to examine their usefiilneaa tot teaching dhretae student 
pqniletH** QoMtiona for foither neeareh inehide: How can appnatkiahips be stroetund to 
serve divans students in a lane elasBioom sstting? Can apprentieeahip tachniquee be applied 
to teaching domaln-spadflc knowledgi and sUUs and ftnerie skilla, in addition to complex 

~»iibnarii aolioa 10 lep^ i|ipMMlMiU» 

UilMlM) In ihi iisiMBg mi UuHim nf ihsniii ipniinn vMmt ritk mi aitti — ^ -* ~' f latMHafthis 

■olfaa. ColliM. Bwwrm. ml Htrn^ hm ipi tf iJ mm^ t kMmm m ot tdwl Itmtiat Mi» liww>t i, ladhrfiae 
typM Md iifii Bn i Bi Qt kaaw l idp, Iw rt ii si m t thnM , tad soatol misb |w wH 
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physical procttiM and akills? What Unda of akilla do ttachatt (vocational or otharwiia) or 
studtnta naad to play tha "maatar" rola in ^pprtnticaahip aRangtmanta? 



INTBORATINO ACADBBaC AND VOCATIONAL EDUCATION 

Finally, our iiaaareh lad ua to spaeulata about rocant rtfoima calUnc for tha intagration of 
aeadamic and vocational aducation aa ona way to raatruetura aduettion to battar maat tha 
naada of all atudanta. In tha apixit of itform, both vocational and aeadamic aducttora saaich 
fbr waya to intagrata curricuhim, but ftom aomawhat diffofant paiqMctivia. Vocational aduca- 
tora hava laapondad to lacant lagialation and aitamal eriticiam by dovaloping and iaplamant- 
ing naw couraaa and programa (ef. Oiubb at aL, 1990; Adabnan, 1969). Many of thaaa hava tha 
flavor of making vocational aducation ''mora aeadamic." Tha California Paninaula A c aJ am iaa 
modal, for aiampla, combinaa tha cora aeadamic curriculum with tachnicai inatnietion in a par- 
ticular occupational flald (ct Stam at aL, 1988). Othar aolutiona go boyond taaching tha baaic 
thxaa Rs to ancompaaa a broadar ranga of akilla, luch u thinking and problam solving (a.g., 
Adahnan, 1988). 

Aeadamic school raformara, on tha othar hand, hava baan motivatad by tha poor parfor- 
manoa of achookhildian and advanoaa in eoftnitiva adanca laaaareh to maka aead am i c learning 
mofa maaningfol fbr all atudanta and, at tha aama time, battar prapait all atudanta for tha 
world of work. Although tha tarm "intagration* ia not typteally appUad to laforma in aeadamic 
aducation pmetiea, naw eurikuhmi and thaoittieal appioaehaa havt tha flavor of making 
aeadamic instiuetion 'Wt voeatkmaL* Modab of oognttiva approntieaahip (diaeusaad above), 
for aiampla, draw heavily tnm atudiaa of traditkmal vocational appiantieeahip training (a.g.. 
Lava, 1977) and raoommand "situating" laaming in contexts that laiSaet how a skill will actu- 
ally be uaad (aj., CoUina, Brown, and Newman, 1969). 

In short, both aeadamk and vocational educators have much to contribute to the design 
of integrated f^^t^^n^^i practice. Ona aepeet of curricuhun reform common to both le the 
need to improve students' abUttlee to reaeon, think, and solve problems. That is, both see 
"generic eUlla* ae important learning akiUa for atudanU "in echool and out"— fhm echool to 
the workplace or thioughout one's lifo. 

If this ia one goal of integration, then we might enviaion a modal of integration baeed on 
teaching genarie akiUa and diapoaitiona to all studante in both academic and vocational claee- 
rooma. While tha preeent aUkbr repreeente a firat step in erticulating that modal, mote 
leoeerch la elaarly needed. Future reeeaieh ehould analyae the aequiiMoo and teaching of tar- 
get ganeite akUla and diapoaitiona in both vocational and academic elaaaraoma. Sevtral impor- 
tant queetiona remain with reepeot to teaching theea skills, particularly in academic settinp. 
The vocational teachers' epproaeh waa to taaeh genailc akilla in the contait of an "authentic" 
problem, carried out e o o perati valy by a team of etudanta. In addition, teaebere atruetued the 
daeeroof' nilai and eipeotatkma to reoembla, aa mueh ae poeaibla, an actual worUjog environ- 
mant It la not clear to what extent theee foaturee of inatnietion depend on the eufalect area. 
For example, it ie poaaibla that thia approach, and othar spadfle teaehing praetlcee used In 
interior deeign (e.g., mioo-appiantieeahip and tutoring instead of lecturing), may not generaliae 
well to mathametice or Bngiiah inatnietion. 

Another iaaua eoneame the importance of workplace eiperience for teaehing eome impor- 
tant diapoettione or for eiaeuting eoma inetniBtional approaehae. The teaehera in thia etudy 
had real-lifo experience in the "euhure of praetioe" that providse knowledge and undantand- 
ings vahied by praetttionera. Thia fbnn of expertiae ie juat aa important ae akill In performing 
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tuks and lolviiig prabtenu in tht workpUct. It ii part of what conititutaa tha practica of 
aipart work, aa wall aa what tha aspart (or maatar eraftamaa) imparta to tha novioa (or 
appiantica). Thua, tha aipart can taaeb or nodal both akilla and attitudaa. It ia not claar to 
what axtant tha eultura of praetioa ia davalopad through raal work aiparianea. Furthannora, it 
ia hard to imagina tha analog to tha eultura of praetioa in an aeadamic domain, although wna 
argua that good aathanatica inatruotion inehidaa an nndaiatanding of how aathamatiea ia 
dona hy mathamatidana— tha eultura of tha "mathamatician" {94^ Sehoanteld, 1967). It ia 
poaaiUa that aoma laaaona fbr auecaaaftilly adapting to tha workplaea "eultura of praetiea"— 
rnieh u taking raaponaibility for ona'a own behavior or making i ndap a ndant daeiatona— are 
mora aaaily ineorporatad into teaching in vocational than in academic elaaarooma. 

Aa a final recommendation, Aituie raeearch to develop a modal of teaching generic akilla 
for all atudante— or to addraie other queetiona preeented in thia laetkm— ahouki analyaa the 
acqdaition and teaching of target akiUa at a level that will inform curriculum development and 
teacher training. Broad daecriptiona of needed workplace akilla are not enough. Since teachen 
have the ultimata raqMuibility for carrying out any curricular reforma, raeearch muat aim to 
infiorm teachara' practice. 
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Appendix 

SUMMARY OF SELECTED LITERATURE 



To idtntiiy tht MOpt and content of pnvioui rtiMich on "nnaric ikillt," wt iMrchtd 
tlM oopiiti^ •danct, vocational iucation, training, and workplact Utaratuxw. Wtsummaiiia 
soma flndinp from thaaa louioaa in Sac. H. Wa diacovaiad that not only waa terminology 
divaraa, tha typaa of itema includad undar thia "pnarie" umbralla variad graatly. For axampla, 
tha liate of ganaric ikilla wara laballad "ganaraliiabla ikilla,' "attributaa," "talanta," nHaiafir- 
abla akilla," and "occiqMtional adaptability akiUa." Moraovar, tha content within liate inchidad 
baaic akilla (i.a., math, raading, writing), thinking and problam>iolving ikilla, attitudai and 
diapoaitiona, eraativity, and phyaical attributaa. 

Thia ^>pandiz dU^laya Uia raaulte of this aaarch aa a lafarancad list of workplaca skills 
considarad domain ganaral, plua a notetion idantiiying tha satting involvad (sacondary, postaec- 
ondary, workplaca, ate.) and tha sampla (taachars, administraton, adult workezs, ate.). 
Graanan'a (1984) antry indudaa lourcas that ha citas in his raviaw. 
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Stttinf 



TftBtteabk Sktlk 



Workpiict 



WoffUiwwItliothm 
PnUnhqMbi 



Bducitont 
ptnoBMl 



tftiMn 



PliaaiBi/lasfoat 



BmIo tktQt OQQOipCuftUitd ii 



Publk 



TMChtlB 



Intw p tr t on al itktioni 



voetd/ 
poMMondaiy 
voc 9d 



AiMltadt in v«ftMl compralMnaioB, Workplact — 

irtthoMtk ifMoning, aunual (kzUrity 
InltftflAMBptfmtiit 



AttribmiK 
UmMIm fluiooy 
OiifiMUty 



SpMdonimb 



Worit 
Woik 



MtiViUM/OOMnMKM 

ibilMM/pMMBiiity 



CrMtW* or produetivt thinking 
IvahMtiM or dMiiloo«makiac tatont 



VtriMl ooBBunkctkm 
WiWi« 



WorkplMM - 



WorkplMt - 



WorkpkM - 



WockplMt 



Tndi/ 



Cosfcfwwc 



CoauMiaity 



WiaBt,1977 



QiMBaii, 1963 



GrMMU, 1984 

(citM Mtchaa tad MeComiek, 
1969) 

arMMUt,1964 

(dlM Maiquudt and McComkk, 
1972) 



QiMBaa, 1964 

(cHm Cimaiafham, 1971) 



OfMoaa, 1964 
(dtM Taylor, 1973) 



OfMoaa. 1964 
(dtat WiaaA, 1977) 



afa«MB.l964 

mm HoimU, 19n) 
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"OMMfieSkUl" 



Setting 



Sampto 



Ufibbluuidwritlaf 

Aooml§i felt trlthnwttr oslculitioii 

PMBiUvuMiJobaMBM 
Uadwwiad/tafipwt Infb pmtnUd 
IqrphoMaloM 

mattitudiof intMNt/ 



WotkptaM 
(bfoadnui(i 
of ooeupitiOQt) 



uate wiow w i n r r to o t y/itiywJ eonditiona 
Apply ivtos to Biw tnapln 
Appir vultipit pfoOMkiil ivlit in a 



Tittttniiii tiri ^l^*^t 
CoMlniet iMfBiBf/Job aida to guida 
laoniaf and parfcrmaiioa 

Adult UtameyakiUa: 
ConiimmkatiOB (itad, writa, apaakt 



) 



aUDa 
aUUa 
lUUa 



TotmHftf akilbtojob: 
TiBkpatiMVMaaaldlk 
Skflh to apphr biood uaobia knowladp 
Paiaaiiil/lmafpaiannal aflwtht akflla 




asd ptodncthfitjf 



Aoia 10 now wMft ana bow w 



CoBBit knoiHadfa to Maaoty 
RaaaP lifcriarion aocurauly 
i naadad for 



Uaa kaowladp b daaiaioii makiac and 

ptoUniaoMaf 
Craala um ka ow l adp oa lOMlt of 



1 aunrtval akilla: 
Wctkli«tai( 
UniiiiUMiilmaalf 
liaHai^iMi hm Mrk 



Uiiat annuity Kiwrk 



AdipHaf and pliaaioc tlw Aitun 



WorkpUwt Adult 



Workplace TiaiaiBt/ 



Voeatiooal/ Woikata, 



OiaMMB,ige4 

(dtaa SlMit, Dotta, Short. 

and Bndlay, 1974) 



Oraonan. 19M 

(dtaa Nortboitt, 1975) 



Ofaaaan.l9e4 
(dtaa llicnal. 1977) 



OfaaBaa,19e4 
(dtaa NdaoB. 1979) 
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'(kntrio SkUl'* 



Stttinf 



Stmpto 



Work adapUtlon tkiUt (or **isp«cu''): 
OrguinUoiul 

PMfcfttiAOO 

IiititptrtoMi 
RMpoMibUity 

ASMItVt 



skilb: 

it 



Workplico 



Otoml 
idiill 

population 



OooopilloMl ad^Mability 
OoodnoffkiMttudt 
MiMfi rat's own tim and activity 

Oroup probltm-iolviiig ikilla: 
latarptnonal 
Ofoup pfooaaa 
Probbm iolvinf 
Dadaira H^^*"f 
PlaaaiBC 



Workplaca/ Finns 

high«involvaiiiaiit« with known 

paitieipativt QWL itpuution 
work ssttinp 



Oraaaant 1964 

(citaa Ashlay» CaUinl Fadctto, 
PaariaoD, Wiant, and Wrifbt, 
1960) 



Oraaoaa, 1964 

(diaa Sail* I960; 

Sab and Colaman, I960; 

Sals. Joaaa, and Ashlay. 1960) 



Pratiar and RuasaU. 1964 



Thinkinc/iaaaoninf 
OffaalaatlM and manafamant skills: 



atatislkal quality control 
IntmbeHoQ to '"quality of work lift'* 

QWLacthrMaa: 



Workplaca 



Ftma 

with known 

QWLiaputatkm 



Coopai rti vt pfoUaai sohrinf (Intarpaiaonal 
ra l alto n a /p wip p r a c aaa, oo mmuntraH o n , 



DaaUaf with anUfulty and uncartainty 



MaUttf inteaad Jiidgmanta about multipla 
I and raalitlaa 



ThinUni akilk 
njaathairhaadaatwork** 
Aoqidia iniMnatlon 



Public 
Keondiiy 



Kettn inquiry 

CiMMithiakiiifakilk: 
RMopiitka thit • pioblMB Milts 
Diftritloa of iMl^iMfki, iil-Mnietund 



Uaoti^ ttaHid iateaatioii and iMk 
UDdMfltand that wlutkm d^Mods on 



Dtflat foalt in iU-ddlMd lituAtioDi 
QtBop pwbl— ••aWint akillt 



PmtMT and RusmU, 1964 



Stam, Hoadilandar. Chojr. and 
1966 



Stanbaig, 1966 
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^Of Mrk 8km* 



Stttinf 



Hudto uapivdtetaUt and BonroiitiM 

piobltnt wi oifouBttiBCii 
BipifiiMt bow j m ri o prinoiplit % f \ 4 

pMomii tfiaililt into qpteUk work 
W9km tad MMim lifudiBf work 

Cooptritlvf woridag nlitkmthipt 

CommHat&t to quality 

Sodal mpoualhnity in oMtkm and 

PaitldiMtt in todaUy ahand 



Publk 
Moondary 



Oakaa,198e 



Raaakk, 1987b 



IMm to and aaatyia argumoata 

Oalbar iatoMtko and know bow to uaa it 

BaaaoBt analyaia, and raflaetioa 

Pioblam aolving 
KaoiHadp aoquiaitioa 
Stlf-i 



Saeondary 
vocad 



Troubiaabooting 
Pfobkn aoMag 



MiUtary 



Cbipmaat 1988 



Garrataon, 1988 



IntwptftMIHy 
l^totivatftaa 



Worhpiaco 



Claima 



Sbaakar,1988 



UadMMad aMiWpla anajfa of iafo aad 
rataa fovaniag I 

Ui 



Naadtoba 



to laaa a taa d aidta ad l am i aa t i 

to pfoAt 



Mkbigan 



Opaiatioaa 



Mkhipa BaployabiUty 
SUlbTaikFMM.lMS 



8«t fOili tad dmtop / lapltmwit 
aMla^aa to aabiavo tbaai 

Kaow bow to laam aaw iaftmaatioB 
aadaUUa 

Uaa iaift aoatoiaad ia aoa t a it aad 
ag^Htoaaotbar 

IdanJiy wban aad from wbon to 



of lauhipla 



axaciitivaa 



Sohw pfoUaaaa 



SUUitetba 
laMalht 



wMkplaoa 



RaiMt 1989 
(dt«Lavia,1988) 



Wofldag la gioiq» 
Paartniaiag 



Oblalai^ aad ualag inlomatioa 



Muitkattttral akiUa 
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PREFACE 



This npoxt it part of th« National Cantar for Raaaarch in Vocational Education's 
(NCRVE) continuing affort to undantand vocational curriculum and initructional mathoda. It 
providaa an analyiis of tha taaching and laaming of "ganaric" workplaca skilla in aavaral voca- 
tional claaarooma. Wa hopa this axploratoiy study will guida ftitura thinking about taaching 
ganaric skills and provida a starting point for dasigning curricula and couraaa that includa thasa 
important akills. This study should ba of intaraat to laaaarchars* practitionars, and policymak- 
ars in both acadamic and vocational aducation who art involved in efforta nationwida to ravi- 
talisa our secondary schools. 
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SUMMARY 



Th* latMt wavt of school rtfonn iMkt to nconetptualin achooUac for moit itudtnta. 
PropoMlt calling for initnictional rtform comt from many oonatitutneiaa, with diffoztnt agin- 
daa, but havt a similar thrust: instruction should t mphasias "gnwric skills" as much as, or 
mors than, it does occupation-sptdfic or domain-specific knowlsdft and skills. Tht assump- 
tion is that 9&anic skills will tnabla paopla to (1) cooparata and communicate for group prob- 
1am sobing, (2) idtntify and dsfina problems in complax anvironmants, (3) sack, acquiit, and 
synthaaiaa naw information, and (4) adapt to changes and gape of information in the problem- 
eohdng environment With these skilla, workers will be better able to adapt to changing forma 
of American industry and the occupational structures supporting it 

To teach these skills, schools must formulate clear educational policies and practices. 
This is difficult under current circumstances, however, because the term is not clearly defined 
in the academic literature or in research on the workplace, job changes, economic trends, and 
so on. This prmrents educators from eiamining several important questions: What generic 
mki\\» tn ntded? Are they being Uught? Can these skills be taught? How can we structure 
schooling to develop theee skills? 

This report reprseents an initial effort to answer theee queetions. The analysis begins 
with a conceptual framework for defining generic skills. ObsMvational data from vocational 
education programs that claim to devekip generic skills through their curricuhun are analysed 
from the perspectivee of this framework and cognitive science reseerch on learning and teach- 
ing. This analysis aims to underetand acquiaition of target skills at a level that will infivm 
cunkuhun development and teacher training. The study sought anawers to three queetione: 
What generic skills are being taught? How are they tau^t? How doee the inatructional con- 
text affoct instruction? Findinp from this exploratory study have several implications for 
ftiture reeearch on generic skills, for educating diveree student populations, and for reforms 
advocating the integration of academic and vocational education. 

A CONCBPTUALIZATION OF GENERIC SKILLS 

From our analyais of the varied literature, we discerned two basic categoriee of "generic 
skills": baMde or •^■MiMf akllla include sibilitiee ranging from reading and simple mathemat- 
ics to "lifo skilla," 04., reading a schedule or filling out a form; oomptoz r ata owiiit akllla 
inchade skilla for defining and solving problems, critical thinking, knowtodge acquiaition, 
•vahiating problem solutions, etc. 

In addition to theee skUla, which define a person's competency for a taak, are the motiva- 
tioaal style or dlapoaitlona that infhaenoe task performance, such m the motivation for chooe- 
ing or doing the task and confidence in one's abUity to do it 

There is some debate about the relative importance of these skills and dispositk>ns for 
empbyabiUty, productivity, and suocssa. None akme seems suffident If people are not 
mottvated for wori^ their baaie or oomplax skiUa will be wasted. Conversely, if people bubble 
over with enthusiaam but lack needed skills, they may be more hindrance than help, though 
possibly good candidates for education or skill training. 

While generic skills and dispoaitiona are all neceeeary for succeesfiil completion of many 
complex reasoning skills are among the akills that employers desire meet and that school 
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ftfomwn hopt to impart For thii rtaion wt foeut on eompltx rMtoninf skilli— in particular, 
on ftnaric problt m«iolvinf ikilla idtntifiad by a human information prooaaaing modal of cogni* 
tion. Tha concapta praaantad in thia modal form a baaio vocabulary for analysing complaz raa- 
aoniof bahavior. It idantifiaa aavaral aetioni in problam aolving that ara lanaraliiabla acroaa 
domaina. Thaaa actiona, coiq>lad with ralavant domain knowladga, anabla paopla to act aa 
intalligant problam aolvara. Thaaa ganaric raaaoning ikilla ara: 

• Raoognition of tha problam 

• Analyaia of tha problam 

• Oanarstion of aolution patha 

• Evahiation of (partial) aolution paths or monitoring aa you go 

• Rapair 

• Raflaction (aftar a solution ia achiaved) 

Thia list of skills providaa a starting placa for datarmining whethar complaz reaaoning ia 
taught in vocational classrooms that claim to develop such skills. 



WHAT SKILLS ARE TAUGHT? 

Tha analjfsia rqwrtad hara ia baaed on an ethnographic caaa atudy of a aacondary-laval 
interior daaign claaa adminiatarad by a local Regional Occupational Propam (ROP), aite viaita 
to technical and nontechnical daaarooma where teachera reportedly emphaaiia domain-general 
akilla, and elite interviewa with teachers, a program adminiatrator, and a local employer. We 
found that thaaa vocational teachera taught aeveral generic problem-eolving skilia and alao 
straaasd davek)pment of poaitive diqioaitiona. 

Firat, teachera taui^t several qMcific problem-aolving akills embedded in coop e r ativ e 
working arrangamenta wherein students worked together to solve "authentic" problama. In the 
caaa of interior deeign, studsnta worked for iqiprozimately six weeks on a project to deaign and 
ftimish a aiz«room Victorian houae. In thia claaa (and othera), we obeerved the teaching or uae 
of aeveral generic problem«solving skills. In soma caaea, tha teacher specifically taught or 
coached the akill; in othera, he or she structured the learning environment so that studsnta had 
an onwrtunity to uae the akilla (or at leaat be ezpoeed to them). 

• RqKur ikiUi and team from trron. Teachera encouraged studsnta to try diflbrant idaaa 
without foar of Mure. They bslievad that miatakea serve to focus a studsnt's efforts: 
"Whan they correct miatakea, they will remember what they did." 

• Anafyat/^toeify parti of th« probkm and gtntnOa »^ Theae akilla appeared 
aa we saw atudanta determine goals (e.g., undaratand tha teachar'a requirementa for 
completion), set aohition criteria (e^., what ahoukl be done to get an "A"), identify 
constraints and aaaumptiona (both the teacher's and tha imaginary client's), identify 
reeourcea (e.g., qMdal talenta of groiq> membera), and accaea ralavant domain«specific 
knowledge (e^., carpet samplaa, wallpaper hooka). 

• Omtmtt tolution patht. Stodanta had to daekb whether the entire group should work 
on each part of a project oollaetivaly or whether to aarign studsnta to difforant taaka. 

• Evaiuait (partial) aolutkm pathi or monitor om you go. Tha ill«dafinad and long«term 
project required atudanta to organise their goala and manage subtaaka to anaura finiah* 
ing by the deadline. 



6 



• Reflection (after a sokuion ia achieved). This involvM doing a pott hoc analysis of a 
solution and its generation to improve performance next time. The teacher asked the 
design students to fill out a review sheet in which they were to critique the successes 
and failures of their prtqect and group and to "figure out why no one is to blame" (for 
any failures). 

These vocational teachers also emphasized student acquisition of generally useftil atti- 
tudes and work habits. They held that a realistic appreciation of the contingencies present in 
the world outside of school was u important u (if not more important than) learning particu- 
lar job-related knowledge or skills. The dispositions or attitudes they stressed included: 

• Ability to make deci$ion$. To con4)lete projects students had to define their own prob- 
lem, find their own tools for solving the problem, and judge their own solutions. 

• Take re$pon$ibiUfy for one's own deci$ione: devalue dfppead to (uUhority. Teachers con- 
sistently deflected requesto for information and help when they knew the students 
could solve a problem themselves. 

• Boldneee in dedaion making. Teschers recognized that many students are very reluc- 
tant to make significant decisions and countered this tendency by encouraging 
students to be 'iMld." Stressing boldness in decision making reflected the teachers' 
concern that many classroom experiences teach students to fear "standing up for 
themselvee." 

• Learning the pananeten of workplace eituatione. The teachers attempted to help 
students appreciate the contingenciee of the world outaide school by making the claae- 
loom environment cloeer to the authentic work environmenta in which studsnts will 
eventually find themselves. Teachers did not shy away from exposing studsnts to 
some of the harder realities of the workplace. For example, if studento complained 
about deadlinee they were often met with the response that in the workplace a missed 
deadline has serious consequences. 

• Cooperative ekiUe. Several factors conspired to make cooperative skills important in 
the classrooms. Group pr^jecto required students to work together. Cooperation was 
explicitly sanctioned and discussed, using the term "consensus process." In this pro- 
ceee, students made decisions (e.g., selecting fibric) by offering their choices and at 
least one reaaon to justiiy their selection (the rationale). Other students were required 
to respond to that choice and debate it in terms of the offered rationale. Cooperation 
also resulted from the teacher's insistence on making the studente use the environ- 
ment to solve their problems, rather than relying on the teacher's authority and exper- 
tise. 

Teachers did not sdminister teste to aassss student acquiaition of theee skills snd disposi- 
tions, but evaluated studente on a more individual baais. In interior design, for example, stu- 
dent gradee depended less on the "excellence" of a project solution than on the teacher's esti- 
mate of how far the student had come during the semeeter. 

HOW THE CLASSROOM ENVIRONMENTS SUPPORTED LEARNING 

For purposes of discussion, we divide the classroom environmente into three categoriee: 
curriculum and classroom, teacher policies, and teaching techniquee. 
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Carrlonlam and ClMtroom FMturM 

Two fMtuiM of th« curriculum stood out: projoct*baMd activitiM tnd frtodom in orga- 
niziaf pntjtcts. Ttachtn dMigntd prajtct-bMod countt in which ttudtntt could main many 
choicM in an envizonmant fraa from typical claMUOom rultt. Tha piqjtct Mt tht ilaga fbr fot- 
ttring and mqnwrtinf a variaty of lonaric pioblam-iolvinf skills and dispositions. Prajacts 
anh»riotd tha "authanticity" of tha Isarning aiparianca, particularly whtrs thay wart structared 
to mimic, as much as posaibla, an actual working snvironmsnt 

Ths way ths pn^tcts wart organiatd also contributad to studtnt Itaming. In thast clau- 
rooms, wt obtarvtd a hi^ dtgrta of studtnt choica at many lavtls: choiot of progtcts, no intar- 
madiata milsstonts, studsnt work wis stlf-pacad, taachers rasirted intarvantiont and studtnts 
parformtd diffartnt tasks and Itamad difforant skills. 

Iwibust PoUciaa 

The taachars had savtral broad rules of thumb or policies that seem to govern how they 
informed and interacted with students. 

Tcoc/icr and ttoderU on on 'tqunk' footing. Many observations suggested that teachers 
strove to interact with students "on thair level" or perhaps to elevate studtnts to tht tiucher's 
levaL This was moat easily seen in tha casual friendlineaa and reapactAilneea of teacher- 
student interactions. Tha existence of this common level was cleariy understood explicitly by 
the taachen and perfaapa implicitly by the atudanta. 

Matttr-apprmtiet rtlatiomfup mort than itudmt-ttaehtr. Broadly, tha kind of relation- 
ship we obsarvad arising between student and teacher waa neither the uaual atudent-teachar 
relationship nor a atrictly collagial one. Rather, in aome raapacta, it raaembled tha rolea of 
maatar and apprentice. The teacher waa regarded aa tha npni or "model" practitioner of the 
craft and alao posssaaid a greater associated factual knowledge and skill On tha other hand, 
tha student had a limited knowledge of fiacts and skill but waa increaaing both continually. 
Althou^ the teachers were conqietent lecturera, they placed little emphaaia on thia way of 
imparting infbrmation. Rather, one^n-one tutoring or maatar-apprantice interactiona were the 
main matboda by which teachara distributed information and ahiq>ed atudent progreaa. 

'AduU' kaming nuM Much of the teachera' behavior can be accounted for by their 
explicit view that atudanta are mature, reaaonably eiqMrianced, and motivated to laam. We 
obeerved aevaral waya in which thia model worked wall for tha atudanta: it promoted an egali- 
tarian atmoepbere in daaa, it permitted greater time-on-taak in projecta, and it enabled teach- 
era to focua mora of their teaching efforta on "micro-qiprenticeahi^'' than lecturte. 

Ckm pro/eefii aa huainta$; aceountabilify. Throughout project work, the teachera continu- 
ally ahaped atudanta' learning and performance by relating aapecta of tha project to the work- 
place. Projeeta were initially motivated by their relationah^ to external foctora and, in many 
caaee, the activitiea atudanta were engaged in during their progect simulated real working tasks. 

Taehaiqaaa 

Teachers employad qiecific teaching techniquee to implement their polidee. In particu- 
lar, they employed aevaral techniquee to aolva some of the problems that can arise in a 
project-ce n t er ed daaaroom where atudanta are given conaidarable freedom. 

Taahalquaa for •BMoraglBf boldaaii and ladapaad w i cg a 'Yall-aoft* anviroa- 
maat. Teachera recogniaed that atudanta would not be willing to make bold, independent 
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dscitions in an •nvironment thtt hanhly ptnaUzM the Mum that inevitably result Several 
teacher techniques insured that student* did not regard failure as undesirable. 

• Atttmpti at creative ioUUiont ngartiid at intrimuaUly dninbk. The interior design 
teacher made it \'ery clear to her sti;»dents tha. the act of trying unusual assign combi- 
nations would be rewazdsd regardless of their quality. StudenU witb "ofafjectively" 
poor projects could get hi^ grades if they had shown attempts at creative thinking 
and consistent attention to the task at hand. 

• Itafninmi from cometint trmn. Teachers often did not correct student errors but 
pinstttd mote constructive SFproachea^hsy might provide alternatives to the 
studente' proposals but woukl "force" studsnte to make the final judgement 

• N«Btwe fftibock wittwut nagatwc offKt Two teachers we obeerved were excep- 
tionally gUted in being able to communicate criticism or negative in^rmation without 
threatening studente. The studente q)peared to understand that criticism did not 
mean a loss of reepect or caring. 

• Conttructive tm offaUure$. Both teachers were able to turn failed attempte at problem 
solution into positive learning experiences, by encouraging studente' attempte to gen- 
erate many solution paths in confronting a problem. 

Ttflhwignte for itiHnf with akiidrate ^ho aro not proooodiac in uaiaoa. One of 
the mi^r challenges Cscing the teachers was the problem of dealing with studente who ne 
often simultaneoualy engaging in very difVirent tasks. The teachers sppaared to use eevenl 
tools or tactics: 

• Motivation and mpomibUity. Teachers motivated studnnte by holding high expecte- 
tions, iff^'hwitny ttudent reeponsibility for their own work and behavior. Motivated 
scudsnte generally require relatively little minute-to-minute monitoring. 

• Grading. As in most classee, final grades appeared to be an important tool in keeping 
studente on task. 

• Group manaement tkiik. Teachers had excellent monitoring and diagnosis abilitiee. 
They could rqndly scan a class and determine when a studsnt's mistake had gone too 
fkr. Then the teachers would intervene, often orchestrating the encounter at a dis- 
tance. 

• Appr^ntieonhip and nUero-tmehing teehniquti. Teachers accepted the need to fre- 
quently repeat information to students, and they turned that burden into c benefit by 
^Ifpftng that authority to studsnte who had already been tutored. 

Teohniquee for daallne with studente who are eolrinf ill-defined problems. 
Becauae studente were not used to dealing with ill defined problems, we saw many instancee of 
fioundering and km productivity in early stagss of the project For the moet part teachers let 
this happen. The intartor deeign teaelwr filt that giving studente more detailed pnitct 
lequiremente would threaten their creathre reasoning and interfne with boldnees in dscision 
mairfni She was willing to let studnte floundn early in the prqject in return for interesting 
kleas later. 

EXTERNAL FACTORS THAT SHAPED THE UBARNINO ENVIbONMENT 

Many different ainde of factors can influence what goes on in sehooto. While we can't 
often link theee characteristics directly to student learning or persistence in school, we know 
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that ihay can aithar anabla or conatrain claiaioom taaching and laaning. From our obaarva> 
tiona and intarviawa wa formad a pictura of tha &ctora that affact inatruction in tha intarior 
dtffign claaa. Our mi^r eoncluaion ia that two kay foetort ahapad inatruction: taachar auton> 
omy and tha taachar's aducttional philoaophy . Whila aehool and orpmisationai polidaa highly 
afliKt tha formar, thay 'cava littla diraet impact on tha attitudaa that tha taachar bringa to tha 
ciaaaroom. 

Raaaarch pointa to thraa anabling conditiona that appaar to promota high-quality taaching 
and laaming to tha dagraa that thay axiat in achoola: accaaa to knowladga, praaa for achiava- 
mant, and profoaaional taaching conditiona. AqMcta of tha aehool contaxt work both for and 
againat thaaa conditiona. In tha intarior daaign claaa wa obaarvad, a cc a aa to knowladga waa 
promotad baeauaa tha taachar had tha raaourcaa to purchaaa nacaaaary matarial to iupp<nt tha 
ho*iaa daaign projact and baeauaa atudanta had opportunitiaa to laam by working in a local 
ratail atora. 

Praaa fo? achiavament— inatitutional praaauraa that tha ichool axarta to gat itudanta to 
work hprd and achiava— waa not itraaaad for vocational atudanta by tha ichool adminiatration: 
tha acadamic curriculum takaa pracadanca ovar the vocational, and coUaga anrollmant figurea 
ara uaad to maaaura aehool aurxaaa. The vocational teachera, howavei, foatarad praaa for 
ackiavamant by having high ezpactationa for atudanta and valuing growth in tha quality of 
their worL 

Tha intarior daaign taachar faced a mix of profisaaional taaching conditiona that can either 
empower or conatrain teachera aa they attempt to create and implement inatnictional pro- 
grama. Op the poaitive aide, aha had little pap*nrork or bure au cr ati c requirementa, a very aup- 
portive adminiatrator, and autonomy in making ciaaaroom curricuhmn and inatruetionai dad- 
aiona. On the negative aide, aa a vocational teacher for the ROP aha waa outaida the broader 
aehool culture. Ttiia iaoUted her from tearhing colleaguaa, ccllaborativa ataff activitiea, and 
aehool daeiaion making. 



IMPUCATIONS FOR FUTURE RESEARCH AND PRACTICE 

From thia email lample of claaarooma and the exploratcry nature of thia atud^ we cannot 
draw atrong concluaiona or policy implicationa for teaching and learning generic akillt. But our 
(indinp do auggeat aaveral diractiona for ftiture reaeareh on teachinf generic akiUa, educating 
divarae atudant populationa, and integraHng acadamic and vocational education. 

Our reaulta indicate that an amphaaia on training generic akilla alone ia unlikely to he 
aucceeafol without tha parallel devetopment of an adaptive motivational atyla. Much mora 
raaaaich ia needed on the diapoaitiona, attitudee, aud motivattona that will enable atudajta to 
apply their akilla in aehool and workplace aettinga. An approach that combtnee theory and 
find^iga torn the cognitive aeianoa and aocial cognition literaturae aaema a promiaing way to 
atudy the inteipky of generic akilla and diapoaitiona. 

Teacher autonomy and teaching philoaophy atand out aa important conditiona for teach- 
ing saneric aUlla, but auch conditiona diffor according to the teachar'a aehool sdminiatnition or 
peraonal charactariatica. Reeeaxch needa to examine thoae and other context faetora mora 
doaely for both vocational and acadamic taMhert, Since the vocational and academic can 
r a pi a^nt different aubculturaa in many comprahenaive hi|^ achoola, aehool context conditiona 
ara likely to affoct diffortnt teachera in diflforent waya. 

One interaating quality of the inatruetionai practice in theae vocational claaarooma wu ita 
arpropriateneaa for teaching a diverM group of atudanta. Since trenda ahow incraaaing 
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divtnity of studtnt populitioni, practicM luited to divinity may bt in wn gnattr dtnumd. 
In paiticuUr, th« appnnticMhip model used by thMt vocational teachtn Mama promiaing. 
Raaaaich from the penpective of traditional appienticeahipe, in combination with new modela 
of "cognitive appnnticeehip," might explore aeveral questions, including: How can apprentice- 
ships be strudured to serve diverse students in large classroom settinp? Can spprenticoahip 
techniquM be applied to teaching domain-q>ecific knowledge and skills and gtntrie skills, in 
addition to complei physical proceaaes and skills? 

(ha study also suggists that approaches for teaching generic skills can be applied to 
achieve integration of vocational and academic curricula. Educational refbrmers from both the 
academic and vocational communities tee a need to inqirove students' abilities to reason, think, 
and sohre problems. To explore the viability of teaching generic skiUs as a vehicle for integra- 
tion, Aiture work should study both vocational and academic classrooms. We need to verify 
that some instructional practices found in these vocational classes (e.g., solvicg authentic prob- 
lems cjoperatively with a team of students, micro-apprenticeship) can transfer to academic 
eufajects or /*ontent areas where the analogy between class work and actual working environ- 
m«nts is not as strong. In addition, it may be that teachers need actual working experience to 
prepare them to impart the dispositions and attitudes that complement a particular "ctucure of 
practice." 

In general, we recommend thai Aiture re s e ar ch continue to identify the acquiaition and 
teaching of target skills sud diqwaitiona at a level of analysis that will inform curriculum 
development, teacher training, and tearhing practices. Broad deecriptions of needed workplace 
skills Rze not adequate for teachera, who have the ultimate reqMnsibility for carrying out any 
currieular reform. 
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I. INTRODUCTION 



Many conttitutnciM art intifting that tht tima haa coma to raconcaptualin ichoolinf for 
moat itudanta. M^jor ehaniaa in tht aconomy and widaipitad diwitiifaction with tha parfor* 
matioa of OUT aohoola hcva lad to oalla for inatruetional raform from aduc&tora, polieymakart, 
raaaarchan. amployara, and aoeial critica. Although thair aftndaa may diffor , many of thair 
propoaala hava tha aama tfaruat: Inatnietion ahould awphaaiia "fanaric akilla" m much aa, or 
mora than, it doaa occupttionipadflc or domain-ipacific akilla. 

Taaehinf fUMiic akUla ia viawad at ona way to addiaaa an incxaaainf labor markat prob- 
lam of AftnmrtA and supply. Tha changinf natura of tha workplaca damanda workara with car- 
tain kinds of aptitudia and abilitiaa, but tha aducational lyttam haa not baan producing tham. 
Ganaric akilla will anabla paopla to 

• Cooparata and communicata for group/social problem solving. 

• Idantiiy and dafina (or structura) problama in complai anvironmanta. 

• Saak, acquixa, and synthaaiaa naw information. 

• Adapt to changaa and gapa of information in tha problam-solving anvironmant. 

Thia naw amphaaia on fsnaric akilla aaaumaa that tha psopla who hava tham can adapt to tha 
ehanglng forma of Amarican hidMHy and tha occupational atxueturaa aupporting it 

To battar piipan all studanta for tha worid of work, achoola must foimulata claar aduca- 
tional poUdta and practicaa for taaching thsaa akilla. Howtvtr, that ia aaaiar said than dona 
undar cuntnt dieumatancaa. It ia tnia thtt gsaarie akilla ait much diaou aaad in a ranga of 
f fffjWiiifai diaoiplinaa^ and in laaaaich on industriaa, tha workplaea, achoola, job changsa, train- 
ing, and aeonomie titnds. It ia alao tnia, howavtr, that tht ttrm is still not cltarly dafinad. 
This pravtnta aducatora from systamttically txamining savaral important quaationa: What 
ganaric «MH« ara naadad? Can thaaa akilla ba Uught? Ara thay baing taught? How can wa 
atnietura schooling to davalop thaaa skills? 



PUBP08B AND NATURE OF THE STUDY 

In 1969, wa launched a study to bagin addressing thssa queations. Our atratagy was (a) to 
conatruct a conceptual framework for dsfining generic akiUa; (b) to forthar devekip that frame- 
work, baaed on cognitive sdenoe theory, for studying one category of gsneik skilla— complex 
reasnninc (e) to obeerve and analyae piograma that claimed to develop gsnaiic akilla through 
their currieuhim; and (d) to eiptore the impUeationa of our findinp for foture leeaareh and 
curricuhmi devtlopmtnt This report pieeents the study's results. 

Much of the diaeuasion of generic sUlls oomee from fbur eouicee: itssaich on changes in 
the nature and structure of work; reeeareh on schooling; research on generalisabia skills and 
MWm that distinguish expert from novice performancr, and itaaaroh on domain-independent 
reasoning.' In thia varied literature, we diactmtd two basic categories of "generic skUla": 

iThM iaohidi todotocr, cosnMr* MtMwt. Moooaiki. octniaatlPMl dmlopa wit , tathnpoloijr. and iatetrid 
*W« dtooMi thk Utmton ia Sw. n. 
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• Ba»k or •nabiing ikilk. ThtM includt t rugt of •HiUtitt, from rtading and limpU 
m a thtm a ttc t to "Ufi tkiUt," t .g., itadiBf t Mlwdult or filUng out t fonn. 

• Compltx ntuqnini ikUk. Thttt includt tkilU for dtfining and Mbinf probtoma, criti- 
cal thinking, knowladgt acquisition, avaluating probltm aolutiona, ate. 

In addition to thaaa akiUa, which dafina a parson's compttancy for a task, art tha motivational 
styla or diipotitioni that influanoa taak parfonnanca, a.g., modvation for chooaing or doing tha 
taak, confldanea in ona'a abilUy to do it 

Tha litaratuia eontaina aoma dabata about tha ralativa importanca of thaaa aUlla and 
motivationa for ampfoyabUltyt productivity, and l u c c aa a . Thara ia no daar hiararehy or taion* 
omy. Soma argua that if paopla art not motivatad for work, thair baaio or complai akilla will 
ba waatad. Convaraaly, othara argua, if paopla ara ehargad with anthutiaam but complataly 
iinakillad, thay may ba mora hindranca than halp, though poaaibly good candidataa for aduoa- 
tion or akill training. A third argusMnt ia that workara who hava orUy anabling skilla and posi- 
tiva work'ialatad diq;>oaitiona will hava limitad rolaa in tha workplace. In this argumant, com- 
plex raaaoning skills ara tha asaantial condition for auccass. 

Whila ganaric akilla and diq)oaitions ara all nacaaaaiy for succaasful complation of many 
tasks, conq^ raaaoning skilla ara among tha abilitiaa that amployara moat oftan klantity aa 
critical and that achool raformars amphaaiia moat Fuithar, cognitiva sdanoa raaaareh oa com- 
plai rsaamiing and problam aohing (in aavaral acariamic Bufc(jacta) providsa a foimalintkm for 
prss^siy daflning thaaa skills and siiggaa*ing ways to taach tham. Othar littratura providaa 
modala for viadantaiidisg how moCivaftlona can afbet skUl acquiaidon and uaa, but "motiva- 
tion" is laaa wall dafinad, and thara is no conoaptual framawork for conaidsring how it might ba 
taught Aa for bMio or anabUng skills, whila tha lack of tham is potantially disabling, tbsrs ara 
many thaoriaa, constructs, and curricula for taaehing tham. Howtvar, hardly anyooa would 
argua that baaie aUUa alona eonatituta tha aaaantial spark for affoctba and prokmgad parfor- 
manoa in tha labor markat 

Wa bagan our atudy with tha baliaf that complaz raaaoning akilla wart tha moat vital, 
wart tha moat raadily 'Haachabla," and would ba tha moat strongly amphaaiaad in tha high- 
school-laval claaaroomi wa obaaivad. Howavar, tha rasulta of our fiald worit Indlcata that 
taaehara who hava aiparianca in tha workplaoa amphaaiia diapoaitiona— and saak to culUvata 
tham --as much as (if not mora than) thay strsaa oomplaz raaaoning skills. 

To carry out thair inatiuetional goala, tha tasshsR wa obaarvad amployad aavaral non- 
traditional tachniquaa and mathoda. Ovarail, thay minimiaad lacturing and didactic instruction 
in flinror of "micio-appranticaahipa,* ona-to-ona tutoring, and prqlaet-cantaiad coursaa wharsin 
atttdanta workad togathar to aolva "authantic" problama. Tha inatnietional contait waa ona in 
whieh taaehaia had tha autonomy to balanoa tha taaehing of domain-apadiic knowladga and 
skill raquiiamanta with ganaric skills aa wall aa tha fraadom to amploy nontraditional inatnie- 
tional and avahiativa mathoda. 



ORGANIZATION OF THE REPORT 

Saetlon n raviawa tha Utaratura and praaants our conoaptualiiatfon of ganaric skills. Wa 
also ilhiatrata how this par apac tlv a can ba appUad to problam solving in savaral vocations. To 
battor undaratand gaaarie skilla taaehing in pnetiea, wa studlad savaral programa that elaimad 
to tmphflt*TT tha taaehing of gsnarie akilla in thair currieuhim. Wa augment our elaaaroom 
analyaia with an asamination of tha broader instructfonal oontazt in whieh tha course waa 
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taught Tht fitld study ii diicusMd in S«c. III. Swtion IV prtMnto tht rttulto of our field- 
work, which foeuMd on itvtral quMtioni: What gontric ikills ara baing taui^t? How ara they 
tau^t? What eontaztual attributaa— taaching mathoda, ichcol philoaophy, itudant 
population— concributa to thair tuccaaa? Finally, in Sac. V wa aiamina what tiia anawara to 
thaaa quaationa imply for taaching ganaric akilla, for aducating divaraa atudant populationa, and 
for raforma advocatkig tha intagration of acadamic and vocational aducation. An appandiz 
aumsaahzaa aavaral talaetad atudiaa from tha Utaralura. 
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n. BACKGROUND AND CONCEPTUAL FRAMEWORK 



In thi^ Mction wt fint itvi«w brit fly tht Utontuxt to givt mdm ptnpNtivt on tht 
bretdtb tnd nnturt of tht diieuiiion tbout "itntric ikilli.'' Much of thit diacuMion comM 
from four muicm: mtuch on tht chtnitt in tht natun and itiMCturt of work, rtttuch on 
ichooUng, rtttnrch on ftntrtUsablt ikilli and tkillt that dittinguith tsptrt (at oppoatd to 
nofviet) ptrformanot, tnd rtittrch on domain-indtptndtnt rtatoning. (A tummary of itvtral 
atltetad itudita ia alao prtatnttd in tht Apptndiz.) Wt thtn pitttnt a broad qiproaeh for con- 
aidaring aUlltd bthavior and r. conoaptual Ikamtwork for atudying ont cattfoiy of gtnaric 
ikiUt— €onq>ltz rtatoning akilla. Finally, wt dttcribt how thia conctptualisation of gtntric 
ikillt mi^t apply to undaratanding tha gtntral atptcta of problam aolving that occur acroaa 
diffartnt vocationa. 



CURRENT VIEWS ABOUT GENERIC SKILLS 

Chaagaa la tiM Nntwa and Stnwtnra of Work 

Studiaa of changaa in work, and rtportt. in tht popular prttt, nott tht gradual ahift of 
capital and labor out of amokaatack induatriaa and into higfa-ttchnology and atrviot induatriaa. 
Thia broad ahift ia marktd by ttchnologieal advanoaa that affoet worinra and tht workplact 
acroaa many induatriaa. Rtttareh and •zptritnct higiiiight atvtral impacts that imply ntw 
aldll damaada. Fortiampla: 

• Organiaational changaa occur, with mora tmphaaia plactd on fltzibility, autonomy, and 
intaractkm of amalltr working unitt (OfBct of Ttchnology Aaaaaamtnt, 1968). 

• Problam aolving and rttraining art tiptcttd to takt plaot at much lowtr Itvtla in auch 
daoantialiatd organisationa (NoytUt, 1987; Bailoy and NoytUt, 1988; Staai, Bikaon, 
and Shapiro, 1986). 

• Ntw taehnokigitt changt rapidly, and adapting to thott changaa raquiraa diffirtnt 
aituatlon/tool-aptcific knowltdgt and akilla (OfBca of Tachnology Aaaaaamant, 1988; 
Noytlk, 1967). 

• ChangM dua to automatic and tht introduction of computtra havt in many cattt 
wklanad tht biMMith of akilla itquirad for joba (Bikaon and Bvtland, 1986). 

Thttt and othtr workplact changta auggaat atvtral akill natda. Changing organiaational 
and work group atruetuita, for tiamplt, may raquira tha ^ypaa of aUUa that makt collaborativt 
arrangtmtnta work: a high itvtl of akill and ability among group mambtra, ttamwork tzptri- 
tnot, partidpativt dtdakm maUng, and aflleiaat btragioup eommnnieatkma (MeOrath, 1964; 
McOrath and Attnan, 1966). Othtr changaa may ntcttaitatt fowtr ttehnok)gy or domain^ 
aptdfie akiUa and broadar workplaot aUUa, iaohidinc thoaa that aupport ntw atylaa of optra- 
tion: oommunication, cooptration, and tht ability to rtcogniaa, dafina, and adapt to tha 
probltma and oonflkta inhtitBt in human inttnetion (Dtutaeh, 1967). Worktia daaling with 
computtra that takt ovtr prooiaaing Amctiona ait Itft with diagnoatiiT and problam-aohring 
foaetiona (Noyallt, 1987). Thttt ftmctkma can ranga from tha aacraCaiy tiyfaig to ibrmat a 
footnott with a ntw tazt-aditing packagt to tht tt c hni c ian trying to diagnott and itpair a 
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noiiobt*rvablf t l«ctronic component That it, certain new tachnologiet call for skills difftrmt 
in hndi fHIU of tht head rather than the hand, of the logician rather than the craftsman 
(AtteweU. 1987). 

The "feneric" fWtik identified by research find broad corroboration among employers in 
the job marketplace. As a doaing example, Brown (1988) reports that when employers are 
asked what things are important io. decisions to hire, fire, or promote employees, they often 
emphasise attributes beyond basic or job-spediic skills. At a meeting with businessmen. 
Brown asksd about the attributes of the ideal employ** and found the following: 

Tht fint word ipoktn wm ciMttivity. Then •omtone mentioned flMdbility. Then cams prob- 
lem solving and skill in deeliag with people, adaptsbUity, innofvation. and a capacity to 
chsngs. Several people rtusiid mpoasibiUty, tMunwork, loyalty, and good work habits end 
attitudM. Eventually, someoM mentioBed bsiie skills. 



Reeearoh on SehooUng for Nonaohool Aetivltiea 

In the educational community, the notion of "generic" skills has received the most atten- 
tion from school reformers, who seek a reconceptualization of schooling. There is a growing 
concern for the miamatch between the curricula and pedagogy of our schools and the 
knowledge requirements of nonschool settings. Reformers are calling for schools that will pro- 
duce mora craative, inventive, flexible, proaetiv*. and problem-solving students (e.g.. Office of 
Technology Asssssmsnt. 1988; Benyman, 1988; and Oakea, 1986). However, studiee of both 
vocational and nonvocational echools suggest that moat educational institutiona do not expli- 
citly teach thase akUla (Barryman, 1988; Powell, Farrar, and Cohan, 1986; Stem at aL. 1986). 

Reanick (1967b), for example, notea four fondamantal contrasta between in-school and 
out-of-school mental activity that raise profound questions about the utility and effectiveness 
of schooling fbr all nonschool activity, Induding work. First, while the dominant form of 
echool learning and performance ia individual, much activity outaida school is socially shared. 
Second, echools place a premium on >ir* thought" activitiee without the benefit of tools (for 
exampU. calculators and books during teat taking), whereas moet mental activitiee outside 
school are shaped by and dependsnt upon uae of available toola. Third, schools tend to 
emphftdae abatract symbol manipulation, wheraas work and other activitiee emphaaiae reason- 
ing and acttons connected with physical objecta and events. Finally, while schools aim to teach 
general, widely uaabl* skills and thsoretical prindplee, succees outside school depends on the 
development of situation-specific forma of competencies. Theee pointo suggset the need for 
MXim^ f j fiiiUf to thoea idantifiad ia workplace research: more emphaaia on the devetopment of 
cooperative learning or group skills; laaa emphaais on learning abatract, domain-specific 
theories and fkta and mote on uaing thia knowiedgs to reaeon about real-L*fo problema; and 
more attention to how tools shape cognition in apecific situations. 

Baasaroh on GmrallMbto SkUla and Bzp«rtlaa 

Raeearch in vocational education and cognitive science adda to the previoua views of 
^generic" Among vocatkmal educators, Oraenan's work on gsneraliaabia skills stands 
out (04., Oraanan, 1988, 1984, 1987; Oreenan and Browning, 1987). Oraenan's (1988) analyais 
of "generaliaable* skills produced a compendium of 116 difforent subekilla or itema, grouped 
into four diffoieat types: mathamatica. communication skills, interpersonal skilla, and reaaon - 
ing fV«»* Within these rlsnti. soma items are very broad and cover a wide range of difforent 
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•kills (;%,, tht ability to aolvt probUmi involvirg time, wtight, diitaiiM, fid volum*). 
OiMiian hat alao davtlopad aaaamnant tachniquaa in the form of itudant aalf-ratingi, taachar 
ratiiip, and a parformanca critarion for aacb skill arta, and baa compilad diractorits of avail' 
abU instructional i nircas tbat are potentially usaftil ^or taaebing fanaraUaabla skills. How- 
tvar, bis program of rasaarcb baa not yet atudiad tba teacbing of thaaa skills or davakipad 
instructional programs. 

Otbar noCiona about ganaric skills coma from recant reaearcb in cognitive acience on wbat 
makea a person an "eipert" in a field, and bow e^Mrta tranafer scbool*baaed knowledge to 
nonacbool settings. This research shows tbat cognitive and metacognitive atrategiee* and 
proceaaea are more central to eqwrtiae than low-level subekills or abatract conceptual and fiK- 
tual knowledge (e.g.. Lave, 1968; Scribner, 1964; CoUina, Biown, and Newman, 1988). An 
eipert technirian, for ezanqile, baa strategiea for dealing with a problem (e^., break it down 
into smaller parte) and can reflect on his own progress (e.g., evaluate whether or not the 
current solution is a good one). Theee skills are more unportant than low-levtl akilla (e.g., 
being able to read the manual) or abstract knowledge (eg., understanding bow electricity flows 
throu^ circuits). 

Other re s earch examines ways to teach students to use the kinds of processes employed 
by eqiMrts to handle complex tasks and also to apply them in a variety of contezta (e.g.. Col- 
lina, Brown, and Newman, 1988; Lave, 1977). This requiree teaching techniquee that external- 
iae cognitive pro c essss that are uaually carried out internally, so that studenta can obierve, 
enact, and practice them with help from the teacher and other students. Modeling, for eiam- 
ple, involvee ahowing an aqiert carrying out a taak while students observe and thereby build a 
conceptual model of the pro c essss required to accompliab the taak (Collins, Brown, and New- 
man, 1988; Wood and Bandura, 1888). Thua, a teacher might model the reading process by 
rsadbig akwid in one voice, then verbalising her tbou^t processss (04., what the suthor msans, 
fdiat will happuk next) in another voice (Collins and Stevens, 1882). Coaching is another 
technique. Here, the teacher obeervee a student while he or she carriee out a task and offors 
bints, fiNdback, reminders, or new tasks aimed at bringing the student's performsnce closer to 
expected performance. In reading, a teacher in the role of coach mi^t chooee texta with 
increaaing difficulty, have studenta write aummaries of the texta, and have other studsnta offor 
auggeetiona to the class on how a summary mi^t be improved (Collins, Brown, and Nexvman, 
1888). 

Beaearch on Domaln-Iadapandant Baaaoning 

While studiea of expertise reveal skill needs and how skills are employed to solve prob- 
lems in a partiei^Jar domain, other reeearch (e.g., Nlabett et aL, 1987) examinee domain- 
independent reasoning: Do people use abatract ndes to think about everyday lifo evente and, if 
ao, can tbsae rulea be taught? Thia Una of reeearch counters daima tbat people poseees 
domain-spadfie knowledge tbat ia not readily applied to other domaina (e^., Thorndike, 1806; 
Chi, Olaaer, and Farr, 1868), or that their poassaeion and ^vUcatUm of knowledge depends on 
cognitive development and cannot be taught (e^., Brainerd, 1878). Evidence for domain- 
independent reasoninf is important for any conception of generic skilla, ainoe the notion that 



*Ib th> iMiMBh UtoMtuw. "MMtocosnlttoB" nhn to mmal aafforiM of Inttlkctnd htkmrlet, indudini knoiHidii 
•book yoor own thoofkt ymmm, ooattpl or Nif-Nfuktioa (04., ham voil you hmp tnek of wiMt you'ie doiat vfan 
mMi« pnbteM). Md boIMb aad latuitkM («£ SelMMiMd, 1967). 
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skilla can be applied acroM domains is a key sssiimption underlying the view that generic skills 
should be taught and learned. 

Nisbett et al. (1987) report on severtl studies that show use of abstract rules end incresse 
in rule use after training. People can, for example, use statistical rules that are derivrble firom 
the law of large numbers to reason about problems in a wide range of tasks and domains. 
Furthermore, their reasoning improves with training that shows how to use the law of large 
numbers to solve a number of problems. 

Two studies of graduate students by Lehman, Lempert, and Nisbett (1988) demonstrate 
the trainabili^ of reasoning skills that correqmnd to the program of study. Beginning stu- 
dents in law, chemistry, psychology, and medicine had equivalent inferential akills for statisti- 
cal reasoning about problems with both scientific and everyday life content, methodological 
problems dealing with different types of confounded variables, and several other problem typee. 
After two years of study, psychology and medicine students showed significant increases over 
law and chemistry students in their ability to use statistical and confoundsd variable rules in 
both scientific and everyday life problems. This difference in performance mflects differences 
in the nature of these disciplines. Psychology and medicine are probabilistic sciences and must 
deal with all kinds of causal patterns involving necessity and sufficiency. Thus, students learn 
and practice inferential reasoning and rules for dealing with uncertainty or the conditional. 
Law students show improvement only in problems dealing with the conditional, presumably 
because they are tau^t about contract relatione. Chemistry students do not improve on 
theee typee of problems because their field deals primarily with n s c sssa i y and deterministic 
causes rather than probabilistic ones. This research suggests that reasoning can be improved 
by training and that rulee applied to reaaonhig in a discipline can generalise to reasoning in 
analogous everyday life situations. 

In sum, although the popular and scientific literatures are replete with lists of domain- 
independent skills, the term "generic skills'* is poorly defined. Terms abound in the literature 
and seem to inchide disparate typee or levels of skill as well: for example, is "recognising that 
a problem exists" (Sternberg, 1986) a skill in the same way that "sccurate, fast arithmetic cal- 
culation" (Greenan, 1984), "self-management" (Chipman, lif88), or "creative thinking^ 
(Greenan, 1984) are skills? 

Drawing from the generic skills literature and cor iitive science research, we conceive two 
broad categories of generic skills: basic or enabling skills and complex leaeoning skills. In 
addition, we assume that individuals posseee dispositions and motivational stylss, distinct from 
their skills, that infiuence effective iise of skills. We elaborate on this conceptualisation below. 



A CONCEPTUALIZATION OF GENERIC SKILLS 

Whother faced with school-related, work-related, or everyday life tasks, individuals bring 
a conitellation of knowledge, skills, and motivations to bear in accomplishing them. 
Knowledge, skills, and motivationa interact with each other and with the teak in complex ways 
to produce degreee of succeee or fdlure. While skilla define a person's competmet or ability to 
do a task, motivations influence taak peitbrmonce. 

To provide a starting point for analysing generic skills in this exploratory study, we focua 
on competence factors and simplify them into two broad categories: 

• Basic or mablmg ikilk include such abilitiee as reading, doing simple mathematics, and 
"life skills," such as reading a schedule, writing a check, or filling out an application. 



ERIC 
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ThMt skills art ofUn ussd by people in the service of more complei tasks involving 
higher skill leveU. 

• Many tasks reotuire the use of compkx naaoning MkUia. Some tasks nquire formal rea> 
soning: the prablem to be solved specifies all premifiss or givei information in 
advance (e.g., problems In logic, geometric analogies, series completion). Other tasks 
require informal or everyday reasoning: premisee are not completely supplied for the 
problem, and everyday thinking activities must be invoked (e.g., planning, making 
commitments, evaluating arguments, choosing options; see Galotti (1988) for a detailed 
discussion). 

Theee generic skills can be applied in a variety of domains or vocations and in combina- 
tion with the domain-qiedfic knowledge and skills that define con^etence in a particular area. 
In fbUowing sections we discuss this interplay fiirther and ekborate on the use of complex rea- 
soning skills in a specific problem-solving activity. 

In addition to their specific or generic skills, individuals bring to a task dLipositions or 
attitudes that can play an important role in how any skills are acquired and used (Dweck, 
1986). In the context of school and learning, theee psychological factors influence a person's 
motivatton to respond in either additive or maladaptive ways to a particular task. Dweck and 
Leggett (1988), for exanqple, review a body of r essarch that identifiea two mi^r patterns of 
reqxmse in achie v eme nt -oriented settings: the maladaptive or "helpless* response and the 
more adaptive "mastery-oriented" response. WhUe the helplees pattern is chancteriaed by an 
avokianoe of challenge and a deterioration of peifinmance in the face of obataclee, the 
mastery-oriented pattern invoWee the sssking of challenging taaka and persistence under 
fisihire. Research with children shows that theee behavior pattema are unrelated to actual abil- 
ity: bright, sUlled individuals can exhibit a maladaptive pattern. Children of equal ability can 
ahow marked perfbrmanoe difbrenoee in response to chaUenge, becauee th«y are pursuing dif- 
ferent goals (Dweck and EUiott, 1968) or because they have diftirent beliefii sbout whether 
intelligence is a fixed or a malleable quality (Dweck and Leggett, 1988). We can think of theee 
reqMnsss m "motivational stylee" or diqweitions toward iqiproaching achievement situationa 
in a certain way.' 

Several simplificationa ars implied in this conceptualisation. First, it impliee a discrete 
separation of complex and basic skills. In fisct, a "basic'* skill such as reading ia cognitively 
complex. It involvee such "low-level** proossees' aa decoding letters or recognising words, but it 
also requiree certain "hi^-level" strategic skills n e c eessry for con^rehenaion, such ss formu- 
lating questions based on the text, summarising the text, making predictions, and clarifying 
difficultiee with the text (eee Palinacar and Brown, 1964). Similarly, doing mathematica 
requiree mastery of the baaic facta of addition and subtraction aa well aa more complex 
problem-solving strategies and heuristica. Although we acknowledge that baaic literacy skills 

Tliiimlwii ttw ramiiniter of f hh ruinit tti \m tin titiM "mntiratinn " 'iBipmmffiM " tni ■mrlrrf-r-l tYt" 
MfM to piydwiosksl teton thct en (aftMOM tMk ptftecmnM. W« Mknowtodp ttatt Umn trnm imt dMaet 
(kflaillaM ia tht UMntun. but tte dlitlaBtkai fo bqmid tbt Iml of aaalyili raquind lor th» puipoMS of thk 

*W« OM tte t» low Iml" and -hifh Iml' with giNt OMtioB. ThoaiMiiaf aodi^fttoMtonof thMO«Mmi,M 
wott M tiM tMM "loww ofdM* Off -hifbv otdH* •UUi, iM OB M AMiavlioa tbiS thm it ^ 
teMkm ttet dont loquifo mmk laiinBrtiiit tUaUaf to bl|lHff>lovol oaoo this do. Aa takk (IttTo) tad othon 
potot oat. ooiDilho mmith fntUm • ft i mlf ii t il Bh ii ka p to tMo noi iitin a oad tho odBoKtoaal pff o oH wo it ■up» 
pofti. Qiw tho wrtwwwi . wo wet to b> onMdt thM oar trnm do wot tmam • ii nu iati oliklli dif iitp«i a< off • 
oiM^dmm tarn •^m^^^'mmtkuT AOL T^hiip ai ili lh«flBnwit?iowoorthoi an ii rin iiofikillo,whaffothato 
ia a hiHonfay ol ooBtral of aotioM, Mwh aa hkffMohkal foal-oottii« kMwIodfi. Thia ia tha dMaettoa wo wiah to 
SBahOi 
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can b« cognitivsly compltz, we use this c«t«gory to diitinguiih the minimum ikille « person 
brinp to a problem or a task from the knowledge and skills required to malm um of concepts^ 
fkcts, and procedurH as necessary for those problems or tasks. It is these latter kinds of com- 
plez reasoning skills, or strategic knowledge, that characterizes ezpertise in a domain (e.g., Col- 
lins, Brown, and Newman, 1988). 

Second, dispositions and motivational style can afiiict skill use. Resnick (1987a), for 
ezample, points out that students who do not have dispositions or "habita of thought" that lead 
them to engage in hif^r-order thinking mi^ not '^am complez reasoning skills even if they 
are wxp(md to them. Perhape more importantly, such students will not r«Sne their reasoning 
abilities, or know when to use them, if tiiey are not disposed to ezerdse them.^ 

While this conceptualisation does not spediy "levels" of skill or delineate precise relation- 
ships between skills and motivational Cutors, it does provide a useftil starting place for think- 
ing about "generic" skills, their relative importance, and their teachability. Clearly, if an indi- 
vidual does not have the dispositions or motivations to work, the basic or complez skills he or 
she possessee matter littie. That is, the person may have the competence but will not display 
skilled behavior because his or her motivational style does not lead to effective performance. 
Conversely, if a person is completely unskilled but bubbling over with positive work-related 
dispositions, he or she may be more of a hindrance than a he^, but possibly a good candidate 
for education or skill training. Indeed, peqple without what we label as basic or enabling skills 
in our culture are quite capable of performing conqplez tasks. However, we argue that workers 
with only enabling skills and an adaptive motivational style, although perhaps readily train- 
able, will have limited rolea in the workplace. Complez reasoning skills, however, appear to be 
k«y to adapting to changee in the woriqtlace, and they also encompass many of the attributee 
that employers desire and school reformers hope to impart 

While our initial framework indudes both basic or enabling skills and complex reasoning 
mM\m aa "generic* and recogniasa the key role that motivational styles and diapoaitiona play in 
skilled behavior, the remainder of this section focusee on a conceptualisation of complez rea- 
soning skills. We elaborate on and more predaely define theee skills from the perspective of 
cognitive science research. This perspective providee a needed fomaliiation of thaae k«y skills, 
but it has much lees to say about the role of disposition or motivational styls. We do not elab- 
orate ftirther on basic or enabling skills becsuae, u stated above, this study is lass concerned 
with the iwititmntii skills a person bringa to a problem or taak than with tha skills he or she 
possissis for making use of concepts, facta, proceduiea, and so on. What foUows, then, is a 
partial elucidation of a bnMMier concept fhunework that providee a starting point for ezam- 
inttn the teaching and learning of generic skills in the classroom. 



Compln BttirrnVg and th« InfomatioB Prnoaaalng Mataphor 

A metaphor that has proved fruitftil for the cognitive scientist's attompto to undsratand 
human behavior is that certain aspects of human cognition and problem solving can be com- 
pared to other informatton processing devices, namely computers (Newell and Simon, 1972; 
Shson, 1979). Both take in information from the environment, store it, manipulate it in tha 
fbrm of some kind of symbol system, and take action on or give output to the environment. 
Much of what people do can be thought of u "decision making" or simple to complez "problem 



*80v«nl pncfaobsleal aodiit dMafutah aothatka iDd akUl or 
MpiMve nirftininnni if BMch isd Mitchdl's (1978) ooBtiapDcy bimM; Cbaikm and SiMiot's (1967) 
prasH^ Bodri; Pvtty sad CMkppo's (19S4. 1986) -iabsfa^ UktUbood aodd. It it bqraad thi MOpt of Um 
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solving.'' PMplt act in ntponit to quettioni likt : How do I gtt to th« tiipoit by 8:30? How 
do I tummariM that* thiM rtportt? Why isn't my production toam conununicating? How can 
wt improvt productivity? Whila this mataphor doas not aasily taka into account such impor- 
tant parfonnanca factors aa disposition or motivational styla, it doaa provida an organisinf 
framawork for azamining human problam solving acroaa taaks and building procaaa modala of 
cognitions. This mataphor ia callad tha human information procasahig (HIP) modal or thaorat- 
ical framawork. This framawork can axpUcitly dafina soma ganaric skills and can sugfast ways 
to dssign curricula and padagogical practicaa aimad at taaching tham. 

As mantionad aarUar, cantral to tha qiplication of tha HIP framawork to fsnaric akiUs is 
tha viaw that many human activitias, both in tha worlq^laca and in lifii, aiamplUy problam 
aolving. This includaa avarything from dadding on what kind of rivata to usa to rapair an air- 
frama to planning a manu. An important aq)act of moat problam-solving situations is tha 
notion of "saarch." Search ia tha activity examining or "navigating" through all tha poasibla 
actiona (and outcomes of those actions) that can be taken in a situation. 

In the language of HIP, outcomea are "statea" to be attained. We refer to the set of all 
possible states aa a "state space" or the qMce of all poasibla intermediate stetas that one might 
visit in the courae of "search." Problem nolving takea place as one tries to apply known actions 
or "q^aratora" to tha start stete. Every time an apatwtoot ia applied to a state it craataa a new 
atate. If tha new state that ia reached ia tha aama aa tha state one wante to gat to (tha "goal 
atate"), than tha problam ia solved. As oparatora are ^ipUad and intarmadiato statss are 
raaehad, a trail or "path" ia created. Tha total path conaiste of atataa (atapphig atonaa) and 
operators that move a problam aohrar from etato to atate (atapa). Tha oonatnints on oparatora 
are tha rulaa that say whether it ia "legal" to apply a given operator at a givan state. So, prob- 
lam aolving ia tha sMurch for a "solution path" of oparatora and thain corraapondbg stataa from 
the >**g»""<"g of a problam (tha atart state) to tha aolution (tha goal state).* 

Ahhou^ tha concapte of start state, goal state, solution path, operator, and conatrainto 
are very abatract and general, thay are not a complete characterization of what tha HIP frame- 
worit sees as common to difforant problem-solving domains. (For example, there are alao 
aaareh stratagisa that are generalisabla acroaa domaina.) However, theee concapte are the baaic 
vocabulary that cognitive sciantiste use to analyse complex reaaoning behavior. In doing so, 
they have discovered that many behaviors that appear different on the surface exhibit common 
patterns whan seen from the perspective implicit in the HIP vocabulary (Newell, 1961). Theee 
common activities are at the heart of this view of generic complex reaaoning skiUs. 

To illustrate generic problem-solving activitiaa from the HIP perapective, let ua walk 
throu^ one sohition to a conunon problmm getting to the airport on time to cateh a flight 
Following this example, we ahall diacusa each conqMnant in mora dataiL* 

OBT MB TO THE AIRPORT ON TIME 

My flight to Boaton takea off at S.'OO AJi. tomorrow. I don't live cloee to the airport, 
and I auspact that getting to the airport for a flight that laavea at 8.-00 pute ma in 
rush-hour traffic. Thla ia an unpfadictabla aituation that calla for aoma planning. 

{Raeotnition of tha pnbkm.) 



*Whlk oUmt ippwwithM cm bt uttd to •tudjr OMapin WMoninf {$4^ Um eoapoawtial ippRMch or tb» 
niki/htiaMei mntA), • mmk ippiOMh, in onmhiiMrtwi with • wmtal modnk ippnaoh, mmm ths BOtt «itMMl- 
abk to tvMy^ nainiilin and m«m to dMd man dtmOy wtth iayoitnt dhpoii tto M aad attttodH to ovoid 
faaydrfyfty by MOichtoi m ■yotMMtkoUy and thowngfaly m poiiibb). 8oo Galotti (19«) te a ooaanhMMivo itvitir 

*Whik thli aaaiBpla wlU bo uaad to Ammmntt ouBy of tba ooovoanta at a biaaa In lbn iallo n proeMaiBt 
aoMooeb to fiaanniin. it doaa not do Juitka to a variatjr of iapoitaBt oonnpta. Sovoial in twd m t o ty toits pnaaot 
othw aiparta of huaMm iafaaatkn jinniaiini (ct Aadwoa, 1965; NawoU aad Mmoe, 1978; Maoa. It79). 
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Tht loal ii cImr Fvt got to be on that plin* wh«n it taktt off tt 8.*00. Whora I am 
now Is loM claar. Hava I dona my laundr/ racantly anourii or muat I do a load 
tonight ao I hava daan dothaa tot tha trip? Do I know whan tha ahuttlaa run or 
how much it coata to park at tha ainort? Ii it foing to snow tomorrow and mayba 
biaaaM tha chfuaea that traffic will ba knottad? What horror itoriaa oowm to mind 
from frianda who hava baan in aimilar lituationi? (Ano^yiii 0/ t/k« pnbkm.) 

Okay, havinf collaetad loma information that it ralavant to my didaion (a.f., that 
tha waathnia not looking good, that tha only aarly thuttla gata ma to tha airport at 
6:30 AJi^ that parking ia chaap), I start maUng plans. Oivan that I want to ba on 
tha plana, I ahould work baekwarda from SKw AJi. and lat to tha airport tt 7:30. 
That maana laaving my plaoa by 3:46, no, maka that 6:30 to kaap aoma margin for 
arror, which maana gatting up si 6:30. On tha driva tha naxt momini, I find that 
tha Uf^t snow ftdling haa snarlad traffic along tha moat diract routa. I turn on tha 
radio to listan to tha traffic report and atart looking for altamata routaa. I mii^t 
hava to gat off tha parkway, doubla back, and ratraca soma of my routa to gat acroaa 
tha rivar, but it will prdwDly ba worth it in tima aavings. Ill t^ my plannad alto 
nata routa. (Generation of tolution patha and tvatuation of $okuion potnt.) 

Bad idaa. This hii^way looks like a parking tot I forgot that Routa 16 ia being 
reaurfrwad and haa a lana cloaadi I shouki have thought about that earlier. Next 
time ni be aura to check with tha automobile association tha day bafiara about con- 
ditions. Hare I sit, the clock is ticking, and Fva already uaed up the extra time I 
allowed myeelf. What other rtutea hava I beard about? How about taking the 
reportedly laaa crowded route through tha eaat and of town? It couldn't ba woree 
than thia, but it ia another invaatmant of time. Should I maka tha break or sit it 
out in hopsa that the traffic geta moving? ni go for tha eaat end route. (Stpair.) 

Nightmare: a gravel track haa turned over on tha east end bridis aa I pass the last 
ofrainp befbn tha bridge approach. Fm stuck until they get a una open. It's 7:16 
wmPvm not going to man it Mayba I should lethink my goal Mayba foing 
stajodby on a latarflidit ia poaaible. I don't really hava to ba on tha MOkM. flight, 
now do r? Where md I fo wroni^ I was unhiunr. but I also should hava known 
shout tha construction ami left eariiar. Naxt time I have to catch an early flight 111 
add time and do my homework better. (lUdtfinition of tht god and nfhetkm.) 

Arrive at tha airport by 8:30, book and catch a later flight (Ntw goal it reached: 
9okition it aehieued.) ^ 



Information Prooeaaing Catagoriaa for Comploz Haaaoning Skilla 

Tha airport story illustiatae tha actions and stagss of problem soWing that can be described 
by an infisrmatkm processing approach and, in the case of reflection, suggeete how leamhig can 
take place to improve problem-solving skills. Bafbre we discuss each stage in detail, several com- 
ments are in order. First, while the eeqnenoe of actions iapiaaentad roughly hi the order in which 
theee skilb would be applied in problem solvhig, we idsaliasd the example for the sake of exposi- 
tion. Other actiona, in a diffnant sequence, an certainly poaaihla. Evahiation of a problem state, 
fbr example, can cause new sohition patha to be generated and even prompt reanalysia of the prob- 
lem. Second, although theeeaethritiae are generic in the aenee that they appear in many problam- 
solving domains, they are not the soto reeeon for expertiee-H)therwise. acqiiirhig them in 0^ 
text would apparently maka one an expert in many domains (CU, Olaasr, and Farr, 1988). 
Domain-specific knowledge plays an important role, often interacting with generic skills in subtle 
waya. For example, in the airport example, the ability to generate and avahiate alternate eohid^ 
patha dapemh on the driver's knowledge of the local geography and roads. Knowledfeof thleeort 
pennite us to reduce the amount of seaieh we have to do to sohe a problem, to act aa more hitelli- 
gent problem eohrers. Soms argue that generic skills may be hapoesible to apply if the problem 
solver lacks domain knowledge (Reanick, 1987a). 
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In tht foUowinf puagnphi wt discuM each of th« importiut gtiMric niMouing skillf 
idratifitd in tht •zainplt. 

RMOgaitioB of th« problom. Tht fint itap, • vtiy difficult oiw in muiy domains, ia 
raflofniitng that a problam aiiata. Tht problam lolvar muat dataet a pioblam amid inalavant 
dataila in a situation or sat an opportunity for action that may not b» immadiataly obvioua. 

AMlyiia of tht problrak Nazt, tha problam solvtr must laprssant tha problam in a 
way that landa itaalf to aohition. Thia involvaa spadfication of tha parta of tht problam: 
analysis of start stats, datarmininf foal atata, idsntifyinf constraints and asaumptione, idsn- 
tiiying rttourcts, aalacting altamativt raprtttntation(a) of tha pioblam* and aecassing itlavant 
(domain-spacif c) knowladfa (and not arcassing imlavant knowiadgt). Tha problam aolvar 
miflit also oonsidar analogoua situations or probkms that havt baan solvsd in tha past and 
that might act aa a starting point fbr attacking tha cunont probltm. 

GtMnUloa of iohittoB paths. Gtntrating solution paths raqpiirss both domain-qitcific 
knowladga (a.g., distanct to tha airport) and domain-gtnaral mathoda. The lattar induda 
mtthods likt "mtans-tnds analysis" (idantifying tht difftrtnct bttwotn tht currtnt stata and 
tha goal stata and than chooaing an action to rtduct thia diffartnct), sinq>la "forward starch" 
(ftom tha start stats to tha goal), or ''backward saarch" (from tha goal to tht prtconditions of 
tach action toward tha goal). Tha problam soWtr mi^ rtcaat a difficult problam in a timplar 
or mora abatract problam spaca bafora ganarating aolutiona. Tha sinqila sohition is than 
titandad to tha mors complifiatad situation. Tha problam sohrar may also tmploy satimation 
aUlla to ganaiata svprosiniata aohitioR pttha and than chooaa among tha m^ 

KvniMttoa of (partial) aolntlnB pntha* or Boaitorlag ■• jroa go. Monitoring tha 
aohition path-in-propasa may rtquira soma spadfic domain knowladga, aa wall aa ganaral 
knowladga about what ia prodiMthrt and what ia unprodnetivt aaareh. Fiiat tha problam aolvor 
muat avahiata tha partial aohition path baaad on tha aeeuraey of aaaumptlona, rsaouiea Umita- 
tiona (a^., how much tfana havt I baan phigging away at thia aohitioa path, ghran tha total 
amount of thna avaihdUa fbr tha solution?), and othar conatrainta in tha praUam spaca. Ntst, 
ht or sha muat oonpara altamata atataa and salact a *baat-bat* currant aohitkm path to foUow. 
A qiadal caaa of tUa ia tha ooaqMiiaoa of two altamata atataa b iHikh ona matchaa tha goal 
atata: than, tha daairad actkm ia daar. Additkmal akilla ara naadad to dataimina if tha aetkm 
takan or tha path baiag purauad haa had unaipactad good or bad skia affocta, or to rtcogniat 
whtn an impaasa has baan raaehad. 

Rapnlr. If tha outooma of an tvahiation ia nagativa, tha prudant problam sohrar will taka 
soma altamata actions. It is oftan uaaAil to first idsntify what want wrong with tha sohitk>n. 
T^wiifil (improvamant in fotum problam-toiving ptrfonnanca) whan actkma that 

wm uot usaftil hiitialty can ba altarsd. This can taka plaot by tithtr changing tht conditions 
undar which tha action is appUad (t4^ add or itmovt conatrainta) or making changas in tha 
rtsult of tha actkm such that tha n onnp ti m a l path ia not gs naiato d in tha ftiturt. Rapaircan 
also intohrt ratriaving or r ag an a rating old sohition path attamathraa to aaa if ona of thtm 
would havt lad to succaaa. Rapalr, somatimsa rafbrrad to aa "dsbugging," haa baan studisd in 
many sufajaeta, inchidlng mathamatics (a^., Schotnfsld, 1987) and programming (Kasslar and 
Andaraon, 1966). 

BallaatiBn (aflar a aolntloB to aektovad). Raflaction provklta an opportunity for 
Itaming or for raflning problam-soMng skills. In rtfltction, tha problam sohrtr conducts a 
post hoc analytia of tha sohition and ita gaaaration. Savtral qusationa can ba aakad: la thara 
aoma organisation to tha aaardi that took plaoa? Ara thaia naw, largar aetiona that can ba 
ganaralisad fbr uaa in tha ftiturs? Ara thars altamata paths that wara mora or laaa affldant? 
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Such ((UMtiont point tht lolvtr towud wtyi to improve th9 opertton thty poiMM so thtt 
Mtfch is mort t fScit nt in ftitun probltm tolving. 

This bnakdown of probltm solving into fUrly wsU>dsfinsd components of infonnation 
proosssinf hM bssn spplisd to many probltm-solvinf taslu and sasms appUcsbla across many 
suhiiaet matter domains. In Table 1, we illustrate how the beaic concepta of states and opera- 
tors can be need in several fields of work or vocational education. Theee, in turn, permit us to 
understand how the complei reasoning activitisa mentioned in the airport example apply to 
other domaina. 

In the case of interior deeign, for instance, problem analysis is often critical The 
^ ttign n must gather information that helpa to determine the client's tastes and constrainU 
(analysis of ths problem). Theee, in turn, dictate which design operators (choice of ftimiturt, 
floor covering, etc.) are "legaL" This initial analysis greatly constraina the generation of solu- 
tion paths. In deaign, a (partial) solution path is a combination of design components (e.g., 
putting together a certain wallpaper, carpet, bed, and dresser combination in ths bedroom). 
This solution path is constructed by generating alternative states, evaluating those states, and 
selecting one of them as the best new stata (generate and evaluate). The evaluation of partial 
solution paths— whether certain combinations "worlc well" together— is often the most difficult 
part of problem aolvinr- s skill that distinguishes good from mediocn designers. If a design 
ids* dose not work, or if the designer and client cannot agree on the treatment of a room, then 
redesign haa to occur (repair). Thia invohree backing up and reapplying operators (generate), 
with perhape a change to the evahiationa, or looaening a constraint so that nsw operators can 
iVPty- Finally, a good dssignar, like a good chees player or electrical te chnici a n , will often 
attempt to learn horn a completed sohitkm (reflection), perhape by dia cu sa in g ths dssign pro- 
ceea and product with fMtow dseigners. Among other things, he or she wiU try to synthesiae 
new nilee fbr path generation and path evaluation that will avokl any "dead eada** encountered 
in the recently completed deaign project 

Let us now oonskler the example of an electronice technician troubleehooting a nonftme- 
tioning device. First the technician reeds the fsilun jport and asssssse the Csilun conditiona 
(analysis). After carrying out a seriee of diagnoetk i : :^k8, he or she examines the outcome of 
thoee checks (generate and evaluate). If this gives nt ^te about the sourcs of the problem, 
the ttfhp*^" backs up and checks, for instance, whether the coid is plugged in and the power 
switch is in ths "on" position. If they an, this means the first solution path is put sskle end 
others coasidsred (repair). It might turn out that the circuit breaker for the outlet has bsen 
trigfsied and then is thus no electricity coming to the wall outlet If that is the problem, the 
t ^h..tM«« iMeto the breeker, writes a report tnd might discuss it with fellow technkians if 
the problem and sohition preeent an interesting case (reflection). 



SUBOIABT 

The popular and academic literatun on generic skills (inchkUng skills referred to aa 
higher-ordsr thinking skills, proUem-eolving skills, gsnsralliahle skilla, metacognitive skilla. 
and so on) is awaah in dsfinitions and liste and controversy. Baaed on our analysis of thia 
Utaratun and the perspective of cognitive ecienoe, we advance a conceptual framework that 
posits two broad categories of generic skills: basic or tnabling skills and complex reasoning 
^yik^ In addttton, we assume individaala poisiss motivational styles and dispoeittons. distinct 
from their skills, that infliMDOs the effoetive uee of skills. We ftirther dsfins one class of gen- 
eric skills— complex reasoning skills— from an information pro c ees in g framework and, In 



27 



u 



TabUl 

mP PRAMBWORK AND PROBLIM 80LVIN0 IN DIFTIRENT VOCATIONS 
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particular, rtiaareh on problam aolving, to dtlinaata ipacific skilli that gaiitraUst aeroaa 
domaim. Wa than apply thia eonoap^saHution to illuatrata ita uaaftilnaaa for idantifying 
problam-aolving tkilU in savaral vocationa. 

Although thia approach to atudyiag ganarie akilla doaa not complttaly ipacify complai 
causal ralationahipa batwaan motivational factor* and ganarie akilla or raaolvt tha oontrovarty 
aunounding "lavab of complaiity" of akill (cf. Ra»ick, 1987a), wa baliava it providia a good 
atarting placa ttom which to build mora praoiaa dafinitiona of ganarie akilla. Thia approach and 
problam-aohring frantwork provida tha **«s<nninp fbr a unlflad modal and a apadfic languaga 

f^y Mmm^w^g m«wy lUatMii impftrtant by vftftaHniial adueatof mad — iplnyta. In addi- 
tion, paat raaaarch in problam aolving in acadamic diadpUnaa, baaad on tha HIP ftamawork, 
can alio illuminata tha atudy of thaaa ganarie ikilla in vocational or work-rtlatad domaina. 
Pariiapa moat inq>ortantly for thoaa intaraatad in vocational adueation, tha HIP framawork, 
onca appliad, can idantiiy akilla with tha pradaion naadad to daaign inatructional mathoda or 
curricda to taach ganarie akilla. 

To aaaaaa tha promiaa of tha HIP fhonawork for atudying ganarie akilla, wa obaarvad 
vocational claaarooma, gathered data on tha teaching and learning of generic akilla, and 
analyiad thoee obeervations from the framawork'a perapective. The next aaction deacribas the 
field atudy and data-gathering procedures. Section IV preaents tha results of our analyaia. 
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m. THE FIELD STUDY 



To obttrvt tht tMchiof of gtntric tkillt in vocational aducation aattinp, wa conduetad 
fiald itudiaa of vocatiibnal daaaioonui. Savaral quaationa guidad tha eonduet of tha fUldwork: 

• What typaa of fanaric lUlli ara taui^t in vocational aduemtion programt? 

• What mathoda do taachaia amploy to taach ganaric tkiUi? 

• How doaa tha iaatnietional oontazt— i.a., taachan, atudanta, adminiatrativa fMtora— 
afliiet tha taaehiag of ganaric akilla? 

Our analytic approach combinad athnographic, caia-study, and cognitiva iciwica mathoda, 
which wa daacriba balow. 



SITE SELECTION 

Siaoa our firat olqactiva waa to obaarva tha typaa of ganaric ikilla taui^t in vocational 
aducation programa, wa btgan by idantifying workplaca^riantad pragrama and taachara who 
puiportadly taught thaaa aldlla. Wa amployad a sr.owbalUBg or chain-aanpUng itratagy to 
locata polantial aitaa (et Patton, 1960). Wa bagan by contacting vocational aducation aiparta 
at a local uahanity and adminiatraton from adult ichoola. Ragkmal Oeeupational Propaaa 
(ROPa), and school diatrkta in tha graatar Loa Angalaa araa. Wa di acm aad our dafinhion of 
ganarie aldlla with thiaa infbrmanta and aakad tham to idantiiy programa or taaehan who 
taught tham. Although nana of our contaota, inchtding tha taachara wa wbiaquantly intar- 
viawad, usad tha tana "ganaric akilla,* thay all undaratood tha conoipt and wara abla to lacom- 
mand aavaral potantial aitaa in tha local aiaa or hi othar atataa. From thia list wa salactad 
savaral t*^*»»*^' and nontachnical programs or classaa for an initial visit Wa targatad both 
typaa to datarmina tha tranalatability of our conatruct acroaa difCnant piograma and occupa- 
tional domaina. 

PnliBiinary viaits wara mada to four chMarooms with diflinant institutional arrangamanta: 
a junior high school matal shop, a high school intorior dssign class, an aircraft maintananea 
claas, and an avaning computar-skiUs daas. During thaaa visits, thraa or four praijaet staff 
mambara obaarvad classroom instruction, discussad taaching and laaming ganarie skills with 
tha taaehar, and informally oonvarsad with studsnts. Projset staff mambars aubmittad writtan 
raporta of thair obaarvationa and dlscusssd tha marita of aaeh sita with raapact to tha naadi of 
tha raaaareh atudy. 

Wa obaarvad what wa oonaidarad tha tsaching of ganaric skills tai all of thsaa clasaiooma, 
snd salactad ona— tha high achool intarior dssign clasa-for ftnthar btanaiva atudy. This class 
ssamad an Idsal caadidala for savaral raaaona. Firat and foramoat, savaral aapaeta of tha claM 
wa obaarvad and tha taaohar*! plan for tha couraa hlghligfatad ganaric skills instruction. For 
aiampla, tha taaehar conduetad what aha tarmad a "eonsanaua" aiareiaa, in whieh studsnta 
waiaiaquirad to make group dadatooa about fobrk salaetioii for a living room dsaignad for a 
hypothetical oliant, justify thair dadaions on tbs baais of known focts about oartain fobrioa, and 
piovida rationalas fbr their dsdaiona to tha group. Thia aierdaa gave stodanta practice hi 
chooaing tha optimum of a set of plausible altemetivee, provkllng a ratkmale for a dadeion, 
and negotiating hi a group to arrive at a eonaanaua dedeion. In addition, tha oaiMor ^etivity hi 
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tht eliM eoatiitod of a group project in which Mch groiq> wu tuktd with dHigning tha intt- 
rior of a tiz-room houaa. Thia activity waa aaaantially an ill-dafinad problam that would 
roquixf itudanta to apply tha kinda of problam-aolving ikUla that art ctntral to our concaptual 
fraoMWDrk. Thua it favt ua tha opportunity to saa how itudmta, aa individual and aa a group, 
^iproach thia problam and how tlia taachar organiaaa inatruction and taaching actiona to lup* 
port it 

Sacond, tha taachar waa vocal about tha importanca of taaching ganaric ikilla and ahowad 
tnthuaiaam for our ranarch prpjact Both aha and tha itudanta aaamad eomfortabla with our 
initial viait. which indicatad that tha raaaarch taam would not ba ovtrly intruaivt to ongoing 
claaaroon activitiaa. Finally, thia claaa waa adminiatarad through an ROP at a local high 
Mhool whara wa had conducted aavaral othar atudiaa in tha paat lavoral yaara. Prom tUa othar 
raaaarch (on tha uaa of an intalligant tutoring lyatam in algabra claiaaa), wa had knowladga of 
"traditional* acadamic inatruction, tha ttudant body, and tha broadar community. Wa 
axpactad that thia prior azparianca would ba uaaftil for undantanding important contaztual Cac- 
tora that can influanca tha auccaaa or failura of any inatnictional program. It alao providad a 
potentially intaraating way to obaarva diffarancaa betwaan acadamic and vocational inatruction 
in t/ia aoma fc/ioo(. 

Whila our amall, nonrandom lampla doaa not parmit tha atatiatical infaranca naadad for a 
claim of ganaralisability of ^««««g«, wa aat methodological conditiona to achiava comparability 
and tranalatability. Our lampHng atratagy, tha azplidt dalinaation of ganaric ikilla and taach- 
ing mathoda uaing cognitiva idanca framaworka, and our croaa-aita analyaaa for common 
inatnictional thamaa, nipport eomparabiUty and tranalatability and provkia tha foundation for 
compariaona in qualitativ and natiiraliatir raaaarch.* Thua, wa racogniaa that whila an intan- 
aiva caaa analyaia can provkb rich hypothaaaa in an aiploratory itudy auch u thii, tha raaulti 
may hava limited gtnaraliiability and will need ftirther verification. 



CLASSROOM OBSERVATIONS 

To gather data relevant to the lecond and third queationa— what mathoda do teachen 
employ to teach generic ikilla and how doee the instructional context (teachera, itudanta, 
adminiitrative poUciea) afhct teaching?— wt conducted an intanaive caae atudy of the interior 
dieign daaa. We viaited tha claaa 18 timae over the courae of aiz waaka and were thua able to 
obeervt tha claaa on a regular baaia u the groupe carried out the claaa pr^iact That proiact 
involved competing a contemporary interior didgn for a hlatorical Victorian houae. Studanti 
ware told to raaeareh the original houae and tha daeign tradition, draw tha houae, draft the 
floor plan, aaleet fomiahingi and ooor^nata colore, and prepare boardi to diaplay their pro- 
poaeddaaign. The majority of itudanta worked in groupe of four to aii people, although aavaral 
Btudanta worked individually. Oradee ware awarded for the proiiect, with the eipeotatioa that 
while certain taaka would be completed by individual memban (e.g., the floor plan and the 
drvwlng), other taaka (e^., the Aimiahinii aelection) wouU be a group oroduet Tha prqiact 
grade lervad aa the final aiam grade. Studanta were given lis weeka to complete the project 
The graup made daciaioni about the teak aaaignmenta, although the teacher made the varioui 
group aaaignmenta. 

Raeeareh project membera aubmitted a field report for each daia, which included the fol- 
lowing kiadi of information: phyaical layout itudante, taaching activltiee (e.g., lacturea, 

>rw«lditk»aliMdiBf iaqiMUialhtaMto 
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individual inftruetion), group aetivitiM, and prqjact prognaa. To provida an in-dapth daacrip* 
tion of tha laaming contaxt and cuituia, wt uaad athnopqihic mathoda, *»i«^iii««wf participant 
obaarvation with proijact groiqM, ayatamatic fiva-minuta apot obaarvationa aoMBf gzoupa, and a 
"found ol^laeta'' aaaaaanant ($4., cbangaa in tha phyaieal anvinnaant that piovida ehiaa about 
tha laaming cultuit and piojaet piogiaaa; cf. Spradlay, 1979; Oraan and Wallat, 1961). Follow- 
ing a eommon notkm in athnomathodological laaaaich— that languaga talla tha aodal raality» 
daaeribaa and oonatitutaa it aa wall— wa foeuaad our obaarvationa on taaehar-atudant and 
atudant-atodant intaractiona (ct Coulon, 1987). That ia, wa aougfat to undaratand tha typaa of 
ganarie akilla baing taught and tha taaehing mathoda uaad by fbeuaing on tha hitaractiona tak- 
ing plaea ovar tha aix-waak prpjact Staff alao mat waakly to diaeuaa thair obaarvationa and to 
bagin to davalop a coUaetiva pietura of tha daaa with raapact to taaehing and laaming ganarie 
aUlla. 

Wa codad our fiald notaa (aa wall aa tha intarviaw data dia c ui a ad balow) with 77m Ethno- 
graph (Saidal, Kjolaath, and Saymour, 1988), a computar-baaad analytic tool' Uaing our con- 
captual framawork and domaina darivad during obaarvationa u indaiing tarma (a.g., laaming 
anvironmant, taachar practicaa, laa; ling outcomaa, diapoaitioni, group work, individual work- 
ara), wa codad data and uaad 77m EthnognfA to sort tham throui^iout tha antira data aat Fra- 
quantly occurring codaa, and thoaa aqMctad but aaamingly abaant, wara raviawad by tha 
raaaarch taam. Wa aou^ to undaratand aavaral iaauaa, including how aducational and claaa- 
room norma mi^ ba braachad in thia aatting yat atill parmit laaming to procaad.* 



ASSESSING THE INSTRUCTIONAL CONTEXT 

Fhially, wa wantad to aiamina U t broadar inatnictional contaxt within whkh ganarie 
akilla prognaa or curricula ara taui^t In additk>n to claaaroom inatnietlon, atudant, taachar, 
and adminiatrativa variablaa can infhianca program outoomaa. Studanta' background or damo- 
graphic eharactariatica, abilitiaa, and attitudaa may affect progn -2 auccaaa. Contant and for- 
mat of vocational programa may diffor, for axampla, for whita and minority atudanta (Oakaa, 
1966). Studanta in programa viawad m "apadal," Ilka thoaa foataring ganarie akilla or othar 
innovativa curricula or taaehing practicaa, may ba highly aalactad to anaura program l ucc aia. 
Taaehing can ba influanead by, for nampk, taaehara' pataonal control ovar thair working 
anvironmant, woridoad raquiramanta, paar ralationahipa, and diatribution of raaourcaa. Diatrict 
polidaa and adminiatrativa attitudaa can aithar halp or hindar tha taachar'a ability to inatnict 
and tha atudant'a opportunity to laam. 

To gathar data on tha broadar inatnictional contaxt, wa axaminad ralavant documanta, 
conducted axtanaiva formal intarviaws with tha interior diaign claaaroom taachar and ichool- 
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Itvtl administntor, conducttd bri«( infonnal inttrvitwi with othar clauzoom ttaclMn and 
•dminiftraton, intarviawad a local amployar who hirad atudanta from tha intarior daaign elaaa, 
and adminiotaiad a atudant quaationnaira. Sinca it waa bayond tha acopa of thia itudy to 
aiamina tha myriad contaztiud v)ihablaa that may infhianca program iii4)lMnantation and out- 
comaa, wa focuaad our affSorta mainly on azamining taaehar, atudant, and adminiatrator balialii 
about tha importanca of gtnaric vanua tpadfic akilla in tha curriculum and how thay might 
baat ba tau^t Of particular concam wara tha attitudaa and balialii of all of thaaa actora 
toward tha importanca of laaming ganaric akilla and thair ^>plicability to poat-achool amploy- 
mant Wa diacuaa tha hitarviaw inatrumanta in mora datail balow. Wa alao azaminad school or 
district policiaa that alfact tha program and claairoom (a.g., availability of raaourcaa, local or 
outaida ftmding, linka to tha buainaai and induatrial communitiaa). 

latarviawa 

Our formal intarview inatrumanta ware dasignad to caraftilly aaaaaa raapondanta' paicap- 
tiona about and axperiancat with the laaming of generic ikilla and how they viewed key school 
and educational policies and teaching practices that potentially influence claasroom instruction 
and curriculum. Because we were interested in implemantation issues and tha possible ezpan- 
aion of ganaric skills instruction within the vocational curriculum, we also askad tha taaehar 
and administrator to qMCukta about how they thought pr opoaad policy changaa might influ- 
ence thair program and classroom. These intaiviawa took place after wa had spent soma time 
in tha daaaroom. In thia way wa waia able to fold our obaarvationa into tha interview qfm- 
tiona, aaUng for «q[>lan«tiona and insights. During hitarviawa we aakad revondenta first 
about thair paroaptiona, than aought specific examplea or probed for context iaauea known to 
make a difSnenoe in other vocational education settings.^ 

The administrator interview gathered information on the Regional Occupational Program 
that administered this class in thia school, and on district-administered vocational and 
academic programa. Specific queationa covered, for example, budget allocation, curriculum, and 
atudant enrollment and placement From anawers to thaee queationa wa learned about voca- 
tional education's role within the school and tha degree to which vocational education concerns 
are iaolatad or fragmented. Additionally, we aaksd about teacher selection and evaluation and 
the quality of communication with employers. 

The daaign teacher interview focuaad primarily on daaaroom and atudant iaauea, although 
wa were alao intasested in how much the teacher participated in the whole achool program. We 
aaw the interview aa the opportunity to learn whether what we interpreted as "difbrsnt" 
teacher behivir^ waa in fMt planned and aupportad by the teacher's own personal edueatkmal 
phikMophy. Therefore, we quaationad the teacher about daaaroom norma, aaaumptiona about 
atudanta' ability, tha claaa oriantatioa aa vocational or workplace-related, and the typea of 
entry-level employment expected aa the raauh of the daaa. 

Tha amployar interview centered on learning what entry-level skills emt.loyefa vahia and 
how the employer fadlltataa the learning of generic skills when an empbyee lacks them. We 
alao aakad tha employer to evaluate the workplace performance of atudanta placed through the 
interior daeign ROP program wa atudiad. 

*0m uMimiii iHth op«-«adid quMttoM k tbH thi mpoMii OMjr nOMt whet im i n i i ii iH thiak tb» iatwtitww 
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Stadtat QoMtloaamirt 

Th§ student <iuMtionB«iit wu designed to provide information about student courtework, 
why students enrolled In the class, how the class fit into thsir Aiture plans, and their views of 
ths contant of tha class. Spedfically, wa wera intareatad in ssssssing whether the studanto par- 
ceivad as important or uaeftil the ganeric skills baing amphasiasd in tha course. Having qtant a 
conaidarabla amount of time in the class before constructing this quaationnaira, wa had a fisir 
idea of what tha teacher inteiuled as instructional goals. Hence, we deeignad a series of state- 
mants againat which studenta could rata their leval of agraamant on a scala of 1 (strongly 
disagree) to 4 (strongly sgree). For ezanvla, tha statamant "It's important to back up your 
<9iaion with flMta" ralataa directly to tha taachar's goal that studsnts laam to justify thair 
dssign choicaa. The statement "It's hnportant to learn to work in a gtcnp" rates to students' 
feelings about group project work. The quaationnaira was distributad on tha day before the 
praaantation of final projects. 
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In this Mction wt addrau thm iuutt: 

• What ftnaric ikilla and diipotitioni vnt% taught and learned. Here we are mainly 
concerned with the educational content of initruction. 

• How leaminf and ttiM*hinf proceede d . Here we fbcui on the ipecific pedagogical toola 
and ttfthniTwt the teacher uaed to communicate the choeen content 

• What fKton contributed to the teaching and learning environment Thia analyaie 
it^M back to look at the conatrainta and foreee that ehaped the teacher's content aa 
weU aa pedagogy. 

Our analysia and discuaaion of the learning and teaching content in the vocational clau- 
rooma we observed consider, first the "knowledge goals* embodied in the curriculum— that is, 
the kinds of skills and knowledge the teachers were attempting to help students acquire. The 
analysis alao conaiders broad curriculum deciaions, such as which aspects of a subject area to 
emphasise. Research on teaching (ColUna and Stevens, 1982; Lemhardt 1983; Leinhardt and 
Oreeno, 1966) and onenm-one tutoring (McArthur, Staai, and Zmwidtinas, 1990; Putnam, 
1987) reveala that teachers' planning, instructional acthdtiss, and teaching technkfuee are orga- 
niaed around their curricuhim goals. We attempt to understand why the teadien believed 
theae goala important Next we specifically examine the teaching and laaming of generic 
problem-solving skills and diapoaitk>na, aa defined in Sec. IL Our analysis demonstrates that 
■itiMMnh gtntric skills comprise eome of the knowledge and curriculum goals, th«y were not 
neoeesarily the only skills laamed nor, perhapa, even the moat important onea. Diqwaitione 
were given at leaat equal conaideration. 

Our analysia of how teaching and learning proceeded indudee the techniquee the teacher 
used to communicate information and make the important lessons and knowledge clear to stu- 
dents. We also diKUse how the classroom environment wu configured to siqiport the learning 
of targeted skilla, knowledge, and diapoaitiona. Many featuree we obeerved do not typically 
appear in many high school classrooms and, indeed, often poet organiiattonal and 

administrative diffieultiaa that those teachers cannot overcome. Much of our analysis of how 
the i lsBsrnom environment was organiasd to mqiport learning involved discerning how theee 
fteturee were converted torn apparent coats to benefits. In addition, we diacusa teacher tech- 
niquee and other aapecta of the environment that appeared to enhance student learning, aa well 
aa behaviors and organiiation that appeaiad countafproduetive. 

Finally, we discuss why the teaching environment was structured as it was. Rather than 
looking at internal classroom fsctors, this part of the discussion examines the external fbrcee 
that sh^ed the elasaioom or the dreumstanoea that permitted the teacher to create the desired 
environment We Inchide hare a discussion of how workplace demanda, the conatrainta of the 
Regional Occupational Program, and the teacher's educational philoecphy afbctad the interior 
dedgn class. 

The analyaia la primarily, but not ezehiaively, dseeriptive. In moat caaee we will discuee 
the teacher's knowledge goals and techniques with minimal commentary on their real impact 
on student learning, since we have little data that bear on this issue. In many cseee our 
evahiative or pr eac ripU ve views are implicitly positive. For example, the teacher techniquee for 
controlling the "chaos" that aroae when etudanto worked on pr^jecto appear to be generally 
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cxMttvf lolutiolu to difficult tMching probUmt. Howevtr, in loint cmw wt do mtk* tipUcit 
tviluAtivt commMiti. ThtM uiually rifiir to coftt aiMeiat«d with t tMching dtdtion— which 
nuiy or may not hcvt bttn anticipcttd by Uw tMchor— and altomtiv* toaehing choicta that 
wart not lalactad but may havt had important advantagaa. 

Aa wa daa cri bad in Sac. m, wa mada obaarvationa in four claaarooma. Raaulta and aiam- 
plaa laportad balow ara darivad primarily from tha intarior diaign elaaa (tha sul^ of our 
intanaiva atudy) and tha matal ahop claaa, but thay includa obaarvationa fh>m the othar claiaaa 
aawalL 



KNOWLEDGE GOALS: WHAT WAS TAUGHT AND LEARNED 

To undantand tha educational content of the claaarooma, wa muat look at the knowledge 
goala in the claaarooma— the particular kinda of information, beliefi, or akilla the teachera 
wanted itudenta to learn. The firit few obearvationa focua on ipedfic kinda of generic ikiUa 
we obeerved being taught. Theee included domain-apecific goala (e.g., knowledge of different 
typee of fabric and their characteriatics) aa well aa domain-independent akilla. Here, of courae, 
we fbcua on the latter tyv and provide examplea from different claaarooma. We alao mention 
aoma inqwrtant content the teachera did not want atudenta to learn. Finally, we examine how 
taachara attempt to inqMurt aaveral important diqioaitiona and attitudaa. 

1. Gaaarie Problam-Mlvisf Skilla 

The teachera wa dbaerved had been choaen for atudy becauaa of their intereat in taarhing 
generic akilla in addition to, or in place oC aut^ject-apecific akilla. We tharafore expected to aee 
the teaching of aoma of tha complaz reaaoning akilla mentioned in Sec. IL The following aub- 
aectiona diacuaa the main generic akilla in thia category that ware taught 

la. Rapair akilla and laarning ftrom erron. Teachera encouraged atudenta to try 
out diffiirent Idaaa without foar of failure. 

EXAMPLE: Mr. Smith,^ the teacher of junior high metal ahop, aaid he thinka kida learn 
from nximtMhmm *'bacauae they don't remember when they get it right" Miatakee, he 
claimed, aerva to fbcua their efforta, and when they correct a miataka, they will remember 
what thay did. Hie behavior waa vary conaiatent with hia view. A atudant mii^t aak him 
how to do X (e.g., cut a hammarhaad); Mr. Smith will not tall the atudent how to do X, 
but challangaa him or her to figure it out The atudant will go away and try it Mr. 
Smith monitora the atudent'a prograaa, but doea not interrupt until the atudent haa mada 
a miataka that ha or aha cannot racover ftom. 

Studanta learn firom errora only if thay ara willing to try idau that may reault in mia- 
takee. Haaoa learning from mora aa a generic aUll b obvioualy very related to a diapoaition 
for boldnaaa in dadaion making. Bold dadaion makan ara willing to accept the negative conaa- 
quenoea of their choioea, and mora important thay poaeeaa tha akilla to fix thauL Later we dia- 
cuaa "boldnaaa in deciaion making" aa well aa mora general interrelationahipa between diapoei- 
tiona and akUla. 

lb. SklUa for daaHwg with satkaatie problanMU The claaaroom environmenta 
defined by the atudent pr<4acta gave riae to aituationa in which aevaral Unda of important 

'To MMuri motjmitf, t— chm and studnti ha** \mm fhraa pMudonjmt. 
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gtntric skills could naturally ba laarned In the casa of learning from errors, the teachers fre- 
quently provided active coaching and support for learning. With the following skills, however, 
teachers generally did not provide active coaching but instead structured the physical environ- 
ment (in ways we elaborate below) so that students had an opportunity to learn the skills or, at 
least, to be ezpoead to them. 

• Analym of probkm and gtniration of tokition patHt. These two categories appeared aa 
we saw stoidents define their own problems and solution space. For eiample, teams 
had to identify the criteria for project completion, determine how to get there, asseaa 
whether any team members had q|)ecial skills that coukl be used efbctively (e.g., artis- 
tic talent), and determine the wbersabouts of n eeded information. 

• Evaluation of (partial) iolution pathi, or monitoring a$ you go. Students had to deter- 
mina, for example, how to best use their resources to complete some project require- 
ment and what criteria to use to signal its completion. Since students were not given 
deadlines for completing some projects or parts of projects, this required them to orga- 
nize their own goals and monitor their progress over relatively long periods of time — 
often several weeks. Therefore, students were given opportunities to learn important 
planning skills. 

• Q§ntration of tokition patht and rtpair. Students had the opportunity to deal with 
multiple possible solutions. None of the projects given students had a sini^ (or even 
finite number) of well-defined "correct" solutions. There were many ways of dssigning 
a house or buUding a hammer that would "satisfies.* Students thus had opportunitiea 
to deal with problems for which there was no single optimal solution, and to change 
direction if a choeen solution path did not work out 

a. DamphMia OB Sa^laet-apaellle Skilla 

Since we choee to obeerve teachers who emphasized teaching generic skills, it is not 
surprising that subject-qMcific skills in two classrooms (interior design and metal shop) were 
often downplayed in fkvor of generic skills. 

EXAMPLE: Mr. Smith lets students file metal in technically inforior ways— using both 
forward and backward strokee— instead of demanding correct filing (forward only). He is 
aware of this problem but believea it is a small price to pay when giving them the oppor- 
tunity to learn and perform independently. 

Mr. Smith consistently emphasised to students that how a goal was accomplished waa 
relatively unimportant, as there were always many ways to sohre a problem. Hence he placed 
relatively little emphaais on specific procedures, except when safirty demanded particular use of 
a tool 

Ma. Adams, on the other hand, valued subject-specific skills more highly than did Mr. 
Smith, and she laeturod more frequently in her interior deeign class. But she spent even more 
time coaching students in generic skills than on lecturing, which was conaistant with her belief 
that thay would be more important in studente' fitture jobs. For example, Ms. Adama gave 
very detailed lecturee on fisbrics but did not tset students' retention of this material Ahnoat 
all of a student's grade depended on her evaluation of the class project 
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8. D— mphnto on All Stodratt' RMeUag a Uaiform L«Tel of PerforauuiM 
OS WoU-doflaod Soto of Skllli 

In many acodtinic high achool clMMt, itudtntt an nquiitd to loon t ttngU, raktivoly 
woU-dofiatd ttt of ikills or knowlodft. StudtnU' gracUt art gontiially dottnniiMd by thoir por- 
fonumot on ttttt that all tht itodtnta taka. Many achooli alao adminiater diatrict- or atata- 
mandatad atandardiaad achiavomant taata, or thay may maaauia thair aflktivanaaa by atudant 
poiformanoa on Scholaatic Aptituda Taata or tha lika. Unlbrtunataly, taaehata oftan thua faar 
thair instruction to thaaa taata, which can larioualy limit taaching and curricular innovation 
{•4^ Koifta, 1968). Naithar Mr. Smith nor Ma. Adama gradad in thia ivay. Thay judgad atu* 
daata on tha baaia of thair parformanca on claaa prqjacta, and thia parmittad taachara to par- 
aonaliia aaaaaniant 

EXAMPLE: Ma. Adama parmittad at laaat two kinds of nonunifbrmity in assaaamant: 
(1) On projacta, studanta could chooaa tha taaka that thay wantad to do from tha sat of 
taaka that mada up tha whole. Thia allowad a atudant with littla artistic ability, for 
azampla, to do background research as his contribution to the grotq) project (2) Stu- 
danta' grades depended less on the excellence of their results (project) than on the 
toachar's eaUmata of how tu they had come during the aemeater. We noted that several 
atudants with only avaraga^quality prcgacta received raktively hi^ gradaa. 

Thia daemphaaia on unifbrm akilla ia perhapa conaiatant with tha daemphaaia on domain- 
specific skills. That is, well-defined, sub^-spedfic skills ware in part replaced by relatively 
"iU-definsd" knowiadfs that Ma outside the standard suhM curricuhun. Tha tgt^era 
ezploitad the flexibility thia ambiguity impUaa to tailor their cvahiation of students. 

The decision to personalise evaluation can alao be viewed as a natural reeponae to student 
divaraity in vocational daaaaa, be it ethnic, radal, axpariantial, or academic. However, it ia 
important to note that to thaaa taachara, different atandaids of evahiation did not mean loumr 
atandards fbr soma studanta. Tha taachara aimply required atudants who ware not atrong in 
one araa to ahow excellence in another. 

EXAMPLE: A atudant waa placed in Ma. Adama'a claaa ftaah out of drug rehabilitation. 
Ms. Adama noted over time that his reading, writing, and spelling skills ware too poorly 
developed to allow him to e i p r eea hia undarataadiiMg of Aod idaaa about interior deaign, 
and his exam aoora aufEnad. In order to challanga hia aitiatic talent and evaluate hia 
growth in tha claaa, aha aaaignad a difficult arehitactural drawing. Ha did a fine job on 
the project and was quite proud of the result Now more willing to accept his talent, the 
atudant fDund ataady ampkiyment at a wal^iapar atora. 

This ^rpe of indivklutUaed evahiation aaema auitad to the realities of the worlq>lace. 
Many joba hivohre eavaral kinds of akilla, and t&w people show unifbrm perfbrmance ovtralL 
For esanpla, one secretary may be akillad at srhadiiHng maetings or doing adminiatrative 
taaks, urtiila another ia better at compoaing lattara and editing manuacripta. Overall, each may 
be a good and efficient secrataiy, but each haa a difAnant profile of atrai^tha and weaknssasa 

4. Eaaphaala OB Aoqulrlac GaMrally Uaaftil Attltndaa and Work Habito 

Baeauae subjact-spedfk knowledge waa daamphaaiaad in theae vocational ciasass, perhapa 
the main fbcoa wu tha learning of iHiat we refinr to in our conceptual framework aa dispoai* 
tions. Taachara emphaaitad many diqMaitiona or attitudea aimed at encouraging studanta to 
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bteoBM indtptndtnt probltm e^hi^ taking advantoit of tht privUtfM of this indtptndtne* 
and also ftilfilUnf tht rMpoMibiUtiM it iaplias. Balow w« list a (tpftsantativf sat of tha 
apadfic attitudaa tha taachaia aaphasiiad. 

4a. AUUty to maka daalalons. As wa discuss balow, taachars strueturad pti^acts so 
that aach atudant, and aach projact taam, waa ftnoad to maka dsciaiona about what to do and 
how to do it In contrast with a traditional mathaaaticf daaa, for aiampla, whara studanta 
hava wall-dafinad problams to solva and wall-dafinad routaa to datarmina tha oorxactnass of 
thair sohitions (ask tha taachar, look at tha answara in tha back of tha book), studsnts in thaaa 
classrooms ganarally had to daflna thair own problama, find thair own toola for aolving tha 
problams, and judga thair own solutions. 

EXAMPLE: Ms. Adsma's intarior dssign class projact involvad dacorating six rooms in a 
housa. Whila soma aspacts of tha prc^act ware constrainad (a.g., a board showing tha 
daaign of aach room had to ba complatad, showing carpating, wal^papar, ate.), sha dalib- 
arataly undarconstrainsd tha task to ancouraga studanta to "think craativaly." 

This amphasis on studanta making thair own daciaions aztandad bayond i^obal itructur- 
ing of tha coursa to vary local intaractions with atudanta. 

EXAMPLE: Whan a gM cannot gat bar hammariiaad out of a vica (avan with tha halp of 
a coupla of othar glria), Mr. Smith doaa not go ovar and do it for bar. Rathar, ba asks bar 
adiat aba would do if ha waran't around, tharaby making tha atudant find bar own sohi* 
tioo. Sharaquaatsbalpfhmionaoftbabtiy8,wfaof^thahaBmar. 

EXAMPLE: A studsnt ssks Ms. Adams about chinty (a flowar-dsaignad pattam). Ha 
shows bar a paach-oobrad sampla of wallpapar and aaln, Do you liko that?" Mi; Adanm 
Doaa it look okay to you? Stuiknt I guaaa you can't ghra a tachnieal anawar to that,' can 
you ... it's Uka aa asking you what to writa. Mt. Adamm It's not important if 1 wodd 
paraonally go with it* What's important ia wodd it ba wisa. Aa a rula a daaignar goaa 
with aomathing difBntnt That's why paopla pay you. 

4b. Taking raapoaalbiUty for yoot own dadalona; daralninf appaals to author- 
ity. Aa tha aboira axampto abowa, taachara conaistantly daflactad raquaata fbr inforination and 
halp whan thay know atudanta could solva tha problam tbamaahrss. Mora ganarally, thay 
amphaaiasd that tha studsnta could not raly on tha taacbar's authority aa a crutch or aa a 
maana of fatting aaay anawars and simplifying thsir problam solving. According to tha taaeh* 
ars, thia iUustratad fbr tha s^sdsnta tha othar aida of indapandanca: You not only gat to maka 
your own dadaiona, but you hava to implamant tham and atand by tham. A conaistant m aas ag a 
to tha atudanta waa that thty wart raspoasibla. 

EXAMPLE: A studant comaa to Mr. Smith and aaka how to cut tha wadga vdi of bar 
hammar. Ha angagas tha studsnt in a dialogue about thia but will not anawar diractly. 
Ha cballangsa bar to '^laa your brain" or *figura it out youraalt* Ha ia carafol not to 
fruatrata bar (offcan thia is what ha uaad hia humor for), but still ba givaa bar no informa- 
Uon. Hia action haa tha dsairad affoct Sha thinka for a bit looka at what othar studsnts 
ara doing, and aasa that a saw will do tha trick. 

Ona intarasting oonaaquanoa of tha taaehar's withdrawal of authority and ass i s t^ n r a waa 
that atudanta wara forced to laam to halp ona another and davakip aoma oooparativa skills. In 
tha axampla above, the tacehar alao inadvertantly teachaa a technique that tha studant can use 
to solve problems: aaaich for duaa in the environaaat 
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4e. BoldacM in dseidoa nakiiif . Teich«n rteogniatd that many itudanta are vary 
raluctant to maka significant daciaiona, and thay countarad this tandancy by ancouraginf stu< 
dantatobanMld." 

EXAMPLE: Bob shows Ma. Adama a wallpapar sampla in baiga. Ma. Adama looka at it 
and aska Bob if ha can't "coma up with aomathing lasa safi." Bob, looking pusilad, aska 
what is wrong with baiga. Ma. Adama turns tha question around, but Bob cannot 
laapond. Sha azplaina that baiga is not a dsaign challanga: Thara ia nothing to do with 
it You can't maka a miataka with it" *^ 

Straaaing boldnaaa in dadaion making raflaetad tha taaehars' concern that many class- 
room expariencea teach studanta to fear "atanding tq> for themselves." From an interview with 
Ms. Adama: 

Mt, Adanur. If I had q>oon-fad the kids, it would have defeated the whole purpoee of the 
proiiect; they would have never ahiftad gears. They were frustrated when they didn't get 
the answer, but they learned that it's okay for them to have an opinion u long as it's 
backed by a rationale. . . . Liking something is not enough. When you don't give your 
(pinion you give away your power-<laaaes usually teach kida to fear atanding up for 
thamaelvee. Inttrwmm (paiaphraaing Ma. Adama): School baata power out of the stu- 
dent? Ma. Adama (chuckling): Hey* that sounds like eomathing I mi^t say . . . you're 
right and it'a a rude awakening. Where do atudanta gat a claaa in it? ... I try to teach 
them "don't be afraid to be bold." 



As the above example indkatea, part of tha reaaon taacbtra stieeasd dispoaittona (aa 
oppoaed to ganark or domain-spadfle akilla) waa their belief that at laaat aoma of tha inqwr- 
tant lessons their atudanta needed to laam had Uttia to do with traditional daaaromn teaching 
Our ouiinnikms fndiffatad that taaehars fslt gtwuinf concern that ttwitnta often had low aelf- 
eataam, and they believed that part of their raaponaibility waa to deal with motivational and 
affoctive problama m well aa cognitive onee. Aware that their studanta had very urgent prob- 
lama to confront in their livae, teachara thought thay ou^t to provide atudanta with valuae and 
broad attitudaa with which to tackle theee problama. Further eviamca of tha teachara' concern 
with thia knowledge goal comae flmn interviews. Both Mr. Smith and Ma. Adama diq>layed 
great knowledge of their etudenta' livee and problems outside schooL Thay ware clearbr con- 
cerned with each etudant's general state of well-being, not juat hie or her intellectual advance- 
ment In gsnaraU many of the taachata' knowledge goala for studanta can be underetood only 
from thia per^Mctive. 

4d. Ti^-i*«f the paraaaatara of workplaaa altasUloaa. The teachers also made 
efforts to help studente appreciate the oontingsndee of tha world outside schooL Teachara 
deliberataly attempted to maka tha daaaroom environment cloeer to the authentic work 
environments in which theee studente will eventually find themeehree. By the same token, 
they were aware of tha artificial aapecta of typical classroom anvironmanta. 

EXAMPLE: Ma. Adama noted eevaral ways aha eeee typical daaaroom environmente not 
setting up realistic problem-soMng eituationa. These included structuring dtuations in 
whidi (1) there ia usually one and only one "right answer," (2) tlie teacher la tha main or 
sola source of information as wall aa judgsr of performance, and (3) there ia a aingie, 
well-defined eet of sLUs that all studente must learn. Me. Adama indicated that she 
attempted to stractura daaaroom taaks so that many aohitions were poeaibla. Thus stu- 
dents would, within reaaon, develop their own staadarda by which to judge producta and 
learn that varioua kinda of akilla could be rewarded with good gradee. 
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In makinf tha eUuroom t nUtivtly authentic ezperianea, th« tMchan did not ihy tway 
from axpoting studanta to loma of the hardar raalitiaa of tha workplaca. For azanpla, if stu- 
danta eomplainad about daadlinM, thay ware oftan ramindad tiiat in tfaia workplaca a miaaad 
daadlina haa aarioua conaaquancaa. 

EXAMPLE: In Ma. Adama'a claaa, aa tha daadlina for prqjact complation naara, aha ia 
mat with complainta that atudanta did not know about aoma dalivarabla, or could not find 
tha matariala nacaaaaiy to complata thair work. Ma. Adama raq>onda, "Do what you can 
at thia point That'a all you can do." Sha mantiona that thia ia what happana in tha raal 
worid of daaign, too. 

Tha following axampla alao damonatrataa how Ma. Adama haa at laaat an intuitiva undar- 
atandinf of Wainar'a (1986) attributional thaory of motivation. According to thia thaory, atu- 
danta who attributa prior auccaw to atabla factora (a.g., high ability or an aaay taak) ahould 
hold hi^r achiavamant azpactationa than atudants who atraaa unatabla factora (a.g., high 
affort or good luck). Ma. Adama wanta to diacouraga "bad luck" as a raaaon for poor parfor- 
manca. 

EXAMPLE: Whan told that a floor plan ia miaaing, Ma. Adama will firat aak tha atu- 
dant, "How long haa it baan miaaing?" If it haa bean loat longar than a faw daya, aha will 
not accapt tha aicuaa bacauaa tha atudant mada a conacioua choica not to taka cara of tha 
problaoL Sha raaaona that whan ona ia in biiainaaa and aomathing comaa miaaing, tha 
cuatomar or boaa ia not going to accapt a bad-luck atory. Sha triaa to atop thia typa of 
haUt bacauaa it bacomaa a lot aaaiar to "uaa" bad luck aa an aicuaa tha aacond tima 
around. 

Wa daaaiiy tha taachara' laaaona about tha wcrkplaca aa diapoaitiona ainca, in moat caaaa, 
tha laaaona atoppad abort of training atudanta in apadflc akilla thay might laquira to carry 
tham out Rathar, tha ibcua i^paaiad to ba mora on giving atudanta an appraciation of tha 
contingandaa and conatrainta thay could •xp9Ct to ancountar and on inculcating tha broad 
habita that would ba nacaaaary to daal with workplaca problama. 

49, Bmphaalsiaf Midi orar mMns. An attituda ralatad to aimulating workplaca 
aituationa in tha daaaroom involved tha diatinction batwaan tha and raault of a taak and tha 
procaaa ona uaaa to gat thara. 

EXAMPLE: In an intarviaw, Mr. Smith aapouaad a ationg baliaf in "Amction ovar form." 
Ha lalttad hia aiparianca in tha laraali army, whara, aa an air forca machanic, ha waa 
offean foroad to fix aircraft uaing toola and parta that had to ba mada impromptu to fit tha 
laquiiad Ametionality. Thia wm cooaiatant with hia atatad philoaophy of education: tha 
main laaua ia tha final product— aithtr it worka or it doaan't— and atudanta can uaa what- 
am maana nacaaaary, aa long m it worka. Hia baliaf waa alao conatatant with hia daaa- 
room bahavkir Mr. Smith did not watch atudanta doaaly to aaa how thay ware cutting 
their hf" or drilling thair holaa, except in a fow caaae whaia a atudant waa 
doing aonathing dangaroua. But whan atudanta ahowad him what thay had dona, ha waa 
quick to judge whether the quality waa adequate. 

4f. iMOonglaff qoaaHoBlig of aathorlty. In atraaaing ande over maana, tha teach- 
era ware communicating to atudanta that there are oftan multiple waya of aohring problama, 
and that it ia frequently counterproductive to adhere unqueetioningly to many "rulae of 
behavior." Thia attituda dearly extended to thair own behavior (a (kt that waa not miaaad by 
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tht itudintt). Ntithw Mt. Adams nor Kfr. Smith held school bunaucncy in gnat respect, nor 
did they always follow school procedure. 

EXAMPLE: Ms. Adams noted that the scho(.' committeee studying the improvement of 
teaching skills are ill advised because "committees, [and] the school board are about talk- 
ing, not actions. Teachers need to stop studying problems and start doing ... I come 
from an industry that must do, not just talk." 

Both teachers challenged school norms but found ways to participate in schod activitiee 
and yet remain autonomous. They both folt that "correct form" impeded useftil fonrtioning in 
their clasarooms. In short, they had adopted the attitude of questioning authority and norms, 
and through their behavior, they encourage the same in their studsnts. One student challenged 
authority as follows: 

EXAMPLE: A Chicano student had no use for the assignment to design a six-room Vic- 
torian house for his final project, and declared that he would design a one-bedroom house 
for a "poor Mexican family." This change in plan meant, of course, that his project work 
would be significantly reduced. Ms. Adams did not object outright, as she accepted his 
meeeage that history, for him, meant "Mexican." In an effort to push him to do an 
equally complicated prqject, she said, "Hey, get with it! Design it for a rich Chicano who 
made it in the barrio ... who wanta a real classy place to live and mjfiy his mon«y." The 
student switched gears and, by the completion of the project, had discarded aU his initial 
selections and replaced them with more sophisticated designs in the Soutfawestom tradi- 
tion. 

Teachers encouraged a questioning attitude in the classroom, while fostering project prog- 
rees and I f »«i" g Classroom management wu a balance between respect for studsnts on the 
one hand and control over the classroom on the other. 

EXAMPLE: In her interview Ms. Adams commented that "classrooms that are bound 
and determined that academic achievement will take place" do not ofliir an environment 
where studsnts are "required to take reeponaibility for choices because the right answer is 
what they [teachers] look for. But what happens when the right answer changed and it 
wasn't in the textbook and the teacher didn't know it becmise the teacher stopped learn- 
ing? Theee kiik are smart, and some days they have the answer and you don't" She 
then added emphatically, "My classroom is not a democracy and kids know it Fve got to 
have some control over these tough characters." 

EXAMPLE: Mr. Smith calls himself a dictator in his classroom, and he is, when it 
oomee to the quality of his students' work. Otherwise, the shop has a highly social atmo- 
sphere with a lot of joking and moving about as students work on individual prqjscts. He 
also speaks of "scratching your hose's back." He wants his students to canfuOy pick their 
battles with authority. 



6. CoopmtlTt Skilla 

Semi ftetors conspired to make cooperative skills important in the classrooms. First, 
the group pr<4eets in Ms. Adams's dasa required students to work together. Cooperation was 
explicitly sanctioned and discussed, using the term "consensus procsss." This dsnoted a pro- 
cedure whereby the student mads a decision (e^., sslecting fibric) by offering a choice and at 



o 

ERIC 



42 



I 



iMft ont itMon to justify thtt choiet (the rationalt ). Othtr itudtnta wtrt raquixsd to mpond 
to thf choict and dtbttt it in ttrmi of tht offtitd rationalt. Mt. Adami daicnbad conMnaua 
proctM in coniidirabla ditail at tiia baginning of the coune, although later in the eemeater the 

did not focua on it eiplidtly. 

EXAMPLE: Karen, a student with several leadsrshq) poeitiona in school, did not want to 
work with a group that had chosen another leader. For a while she stopped coming to 
class, and then she participated in groiq> deeiaion making reluctantly (she did not like her 
group's choicee, either). Karen admitted that she was angry becauae she did not know 
how to be part of a groiq> and not lead. After a while, boUiered that she waa letting the 
group down, she dscidsd to get involved again. In the end, she felt she had made a con- 
tribiition and that the final project was good. Although she waa Ailly aware of thia situa- 
tion, Ms. Adams did not intervene eicept to let Karen know that she expected her parti- 
cipation. According to Ms. Adams, this is how she forces students to take responsU>ility 
for their own actions. For Ms. Adams, this wu a particularly important lesson fbr the 
workplace: "What happens when Karen is at a negotiating Uble and things aren't going 
her way? ... If she walks, she's gone. Now, wasn't that a wondetftil lesson to learn at 
17?" 

By contrast, Mr. Smith rarely called explicitly for cooperation, as projects in his class 
wtn carried out individually. However, m we noted above, we obeerved oonaiderable coopera- 
tion arising out of Mr. Smith's ir*****"^ that the students use the environment to solve their 
problems, rather than relying on his authority and expertise. In addition, ss we discuss later 
on, Ms. Adams and Mr. Smith both employed master-apprentioe teaching styles that engen- 
dered cooperation. 

SanuBarrt lUlattoaahipi b<tw—n Gaaoric SkUla tad Diapodtiona 

To summariae, our analysis identified several Unda of generic skills that wen the focus of 
teaching. However, the teaching of theee reaannlng skills was mora implicit than explicit For 
example, Ms. Adams's project-centered curriculum struetun provided an ideal fbrum for teach- 
ing students about a broad range of generic skills, such as subgoal dsoomposition, hypothssia 
generation and testing, and so on. But inatead of explicitly teaching the stepe of a problem- 
eotving proeeea, she structured the environment to induce students to use them. How she 
aooompliahed this, and the implicationa of thia approach for learning, an discu ssed in the ssc- 
tions that follow. 

In addition, we fbund that tim^am emphasiasd dispositions— attitudes and gsneral work 
habits or ethics— over complex reasoning sldUs or doBMln-spedflc sldlls. Furthermore, the 
dispoaitioBS and attitudss we obeerved an nlated in interaatint ways to gsnerie skilla. In gen- 
eral, we can think of the attitudea m gsneral cognitive dispoaitiona to act For example, the 
attitude of "think fbr yourselT or ^lae your brain" is ssaentially an exhortation to marshal 
one's cognitive and affoctive rwouross in the service of a problam or foaL Diapoattiona, Utere- 
fbn, do not take the place of generic proUem-eohring skilla. For example, whan you havt 
deckled to allocate reeouroes to solve a problem, you still need to invoke skills that will, say, 
dsco m poae your main goala. Without aueh baaic attitudes, howwver, a student may never be in 
a poaition to attempt to exereiae or lean important problem-sohring skills. If a student doea 
not believe he is responsible for solving a problem, he will often do Um minimum amount poa- 
sible to deal witii it. In such caaea, students' "mindleaa" approaches to problems may subvert 
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atttmpta to tMch thtm umAiI probUm-iolving skills. In torn* mtm, thtn, having the produc- 
tivt attitudat ditcuistd hait ia prtraquisito to laarning and using many othar pnaric skills. 
Wa baliava that in many caaas our taachan, racognising that thair studants lackad thasa basic 
attitudaa, focuaad on imparting tham rathar than taaehing mora aophiaticatad raaaoning akilla. 
Intaraatingly, thia conduaion appaars consiatant with aavaral atudiaa in which amployars wara 
intarvitwad about dasirabla amployaa traita (a.g., Bruwn, 1988; Camavala, Oainar, and Maltiar, 
1968; Michigan Employability Skilla Taak Forea, 1988). Whila aul^-spacific and complaz 
raaiaoning akilla wtia high on tha liata, attitudaa and work habita (a.g., an ability to ahow up for 
work on tima) wara aqually atraaaad. 



HOW THE CLASSROOM ENVIRONME>fTS SUPPORTED LEARNING 

In thia aaction wa look mora at tha how of laarning than tha whaf. Inataad of azamining 
tha contant of tha knowladga communicatad, wa diacuaa soma of tha factora that might hava 
contributad to tha auccaaa of tha claaarooma aa laarning anvironmanta. In azamining thasa fac- 
tora wa do not raatrict ouraalvaa to only tha taachara' techniquas for conveying major lessons. 
Whila auch tachniquas are important, wa alao azamina tha physical and social structure of the 
classroom. Our view ia that tha teacher is just one of several tools in the classroom environ- 
ment that can support learning. 

Our analyaia of tha Cactora contributing to learning ia more formatiya than our aaaeaa- 
mant of generic akilla and attitudaa being taught To understand tha knowledge that waa tha 
focua of learning and taaehing we wara able to rely on an aztenaiva literature in oognitiva aci- 
enca. That work provided a theory that deacribea relatively igoroualy tha atructura of aoma 
generic akilla, yielding a liat of fisaturee we could ezpect to aee in tha field. However, with few 
ezceptiona, tbua ia no aimilar, broad thaoiy of how anvironmenta can be configured to support 
tha learning of auch akilla. Tha work of Collina, Brown, and Newman (1988) on cognitive 
appranticeahip provided a main theoretical foothold for our analyaia. 

We divide the diacuaaion of claaaroom anvironmenta into aaveral different categories. 

• Featurea of tha curriculum, course content, and the claaaroom. 

• Teaching policy: overall propertiea of the teacher'a approach to teaching in the claaa- 
room. 

• Teaching tachniquaa: mora apedfic techniquea uaed by the teacher to ftirther hia or 
her knowledge goala for the atudenta. 

We diacuaa each category below, first deacribing our obeervationa, than apeculating on 
how each tagvotttd tha knowledge goals dslineated in the previous section. 

Faatnraa of tha Corrkalum and Claiaroom 

1. Prolaet-bMad. The dominant fiMtura of the clasaee was that students learned whila 
doing projacta. In tha vocabulary of Collina, Brown, and Newman (1968), learning waa 
"situated." In Ms. Adans'a claaa, for ezampla, atudenU worked in groupe of three to five on a 
aingla prpjaot that lasted approzim^ly aiz weeka. In Mr. Smith'a daaa, projaeta wara individ- 
ual, and aavaral (up to five or aiz) ware completed in a aemeatar. Although both teacher! pro- 
vided lacturaa and demonstrations (where aU studanto watched the teacher perform some task), 
thaae activitiea accounted for a ralativaly small percentage of classroom tima and were alwaya 
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givtn in tht conttxt of infonution nMdtd by tht itudtnts to compltto prajocts. In both 
clcMM, gndM wtrt dettnninod almott § iclutivt ly by ptrfonnanct on tht pn^vctt. 

Sovtrtl ftttuiM of tht projfctt an worthy of not*. First, tht taaiai apptartd to havt 
lODM authtntidty. In Mr. Smith's class, a prqjaet's authtntidty was guarantaad by tht liMt 
that, whtn complttt, it rtsulttd in a usablt ob}tet (t.g., • hamiBtr). Sinct studtnts wtrt frtt 
to choott thtir prpjtcts (within limits), thty could plan to build artiiiBets that wtrt pottntially 
vahiablt for thtm. In Ms. Adams's class, authtntidty dtrivtd from htr ptrsonal inttnst in 
inttrior dtsign. As a working profiNsional in that fitld, tht atttnqrttd to struetuit studsnt 
prqjsets to rtttmblt, at Itast in form, tht sort of pr<^ actually productd in profossional intt- 
rior dttign firms. 

EXAMPLE: At tht oomplttion of tht prqjtct, itudsnts wtrt rtquirtd to prtstnt thtir 
work. In prtparation for this prtstntation, Ms. Adams modtltd how prtstntation boards 
/fcontaining stltctions of mattrials for tach room) should bt dtsigntd. Sht txplaintd that 
such prtttntations wtrt crucial in stUing tht client. In addition, studtnts wtrt rtquirtd 
to prtpart projtct budgtts and ttltphont manufacturing firms to gtt sctual pricts. 

Ms. Adams also frtqutntly ustd 'Vsr storits" to ttsch studtnts s particular Itsson or 
communicatt about tht projtct For tiamplt, sht tiq>lsintd why Untn draptt art a poor choict 
by rtlating a story about a clitnt who had insisttd that sht ust lintn for tht drapts. This 
choict provtd disastrous, bteauat lintn rtacts to humidity: whtn it was damp tht drapts 
saggsd and k)tt thtir pltats, whtn dry thty shrank and wrinkltd. War storiasMht antedotal 
rtttUing of tiptritaott to oat's asso ci a t tt on tht job-hnvt bttn shown to bt a vary tflbctivt 
mtans for ttaching and laaming ditgnitttif skills in a community of worksrs (t4., Orr, 1966). 

Stoond, ptrhapt partly btctust of thtir authtntidty, tht prqftets ftntrally apptaitd to bt 
intrinakially motivating. Ovtrall, stedsats wtrt on*task a high ptrotntagt of tht timt. In Mr. 
Smith's class this was uniformly trut. In Ms. Adams's class, at tht outsst itudtnts wtrt not 
ftilly tngagtd with tht task and oftta atttmpttd to look busy without working. By ths tnd of 
tht projtct, virtually all tht students sttmtd htavily invotvtd. 

lUlationihip to hnowltdgt took, Tht fact that tht projtcts wtrt motivating to studsnts 
gtntrally insurtd a hi^ timt-on-taak, so most studtnts wtrt tipottd to many pottntid Itam- 
ing tiptLTitneta. Tht rtlativt authtntidty of tht pr^itets mtant that tht studsnts wtrt in 
Itaming tnviionmMits whott Ittsons wtrt potdbty vtluablt. Tht utt of an authtntic task 
cltarly rtfltcttd tht ttaehtr btlitf that tzpodng studtnts to praeticd work Itssons is ttttnt<aL 

Dtaigning tht pi^itcta to last for foirly long ptrioda ptrmitttd studsnts to bt tipottd to 
proUtm-sohdng <yk«'^*"g— that studtnts. in many classrooms rartly sat. In aeadsmic c l sissi, 
for tumplt, typied studtnt tasks btgla and tad in a itlathrtly short tims (Itss than an hour in 
math elasssa, ptrhapt a fow days in rlasssi such u history). Conatqutatly, studsnts art rartly 
rtqditd to maaagt thdr owa timt or dtddt how to orpaiat or dso o mpott largt goala iato 
subtaaks. la additioa, although many acadamie daasss givt studsata oppo f tunitiits to 
cogpiiita, tht ptriod is typiodly too short to bt of mudi laatroetioad vahar, tht eooptr ativ s 
skills wt taw in tht vocationd olaastt gtntrally did not dtvdop to an tfbctivt Itvtl until altar 
stvtrd wttks of iattraetioa. It is lattrtatiag to aoU that projteta ia tht workplaet vtry oftta 
tittad for wttks or moatha. Moat classroom tiptritncts do aot prtpart studsats for tht 
pioblam-soMag ehdlaaiss postd by tudi loag-ttrm aetivltiss. 

Attthtatidty was alao darivtd from a rtlianot oa workplaot norma asao d a t ad with pr^act 
progrtss snH oomplttion. Initially, wt obttrvtd mors todaliring going on in tht daaaroom 
than ont tiptcta and thought that prq)act progrsss might bt sufllniag. But from our 



J 



45 



S2 



•MtMBMnt of tht phytieal changtt in Um tnvironmtiit tht "found ot^jtett") ov«r timt , wt 
Itanitd that pzojocta wtit progxtMing much ftirthtr than wt had thought Tht room becamt 
pragmaivtly BMiaitr as itudtnta involvtd thtmatlvta in lolution gtntration and rtpair. 

EXAMPLE: During tht prajtet'i fifth wttk wt obttrvtd tidt dtaka covtrtd with roUi of 
paptr, primarily diacaida with various ihspts squarts, nctangltt— cut and itmovtd. Wt 
counttd ttn such discards, Itft from studtnta' work on con^oaing boarda. Wal^Mptr 
books wtit optn to samplts. Samplts wtrt cut from dtsign magailnts Tht tast wall of 
tablta waa Utttrtd with stvtn T-squarts, thitt stta of boards (two ustd and crudtly cat, 
tht third otw), a boi of uncut boards, and a bos of tilt samplts with stvtn of 24 rtmain- 
inf. Tht bookcaat of wal^Mptr and dssign books waa no longtr organiisd, as studsnta 
wltettd mattrials continually. Tht multidrawtr storagt cabintt for flniibtd products waa 
thrtt-^piarttrs Aall; two wttks btfort it had bstn empty. 

Projtct work in tht workplact has similar dynamics. Socialising gots on until tht vary 
last minutt, whtn tht 4rad1int crunch is ntar. Solution gtntniion and rtpair is manifiMttd in 
mock-upt, draft rtports, p^Mr piltt, and massy officts. In Ms. Adams's class, avidanct of thia 
trial-aiul-trror ptriod could bt sMn in tht mock display boards using plain p^)tr and tht mul- 
t^lt drawinga of floor plana and tltvations showing varioua ds g rtts of dttail and accuracy. 

Juat as a saasonad managar knows just tha right critaria by which to judga prc{jact prog- 
rtss, Ms. Adama monitortd progrttt by tht typta of quaationa studsnta aakad. Sha characttr- 
iasd otrtain typaa of qutritt as "first-wttk* qutstions: "What do I do ntzt?" "Whtrt can I 
find a pandl and tapa?" Sha could saa progrtaa whtn studsnts btgan to ask qusstiona indicat- 
ing thair aetivt involvtmtnt with probltm solvinr "Dott this skttch nttd mort shading?** 
Dott this mirror work as a focal point?" Whilt Ma. Adama'a approach to monitoring and har 
adult trtttmtnt of studtnta gavt tht appaaranoa of a "handa^ofT ttachtr, tht daasroom. also 
took on a daddadly workplace oriantation akin to ona in which tzptctationa about a proi^act's 
complttion guidt a managtr's communications to, monitoring of, snd intarvtntion with adult 
workara. 

2. FrMdom la orgnnislnf prolteta. Tha way tha projtcta wtrt organiisd apptartd at 
laaat u important as tha prq)act content in contributing to student learning. In theee class- 
rooms, we obeerved a hi^ dapee of studsnt choice at many levela. 

• Choiet of prqjKta. In Ms. Adams's claaa, projecte wtrt underdefined. While all groupa 
were rtquirtd to dtooratt sii rooms of a house, the house itself was open to choice, m 
waa the deeign of each room. In Mr. Smith'a daaa, each project had a well-defined 
product, but the choice of product was up to tha student 

• No intirmtdiatt miiutorm. Especially in Ms. Adama'a class, once studsnts undsratood 
the basic dslivtrablea of tht prajeet they wtrt givtn rtlativtly littlt aid in dtoompot- 
ing this largt goal into manageabS- subgoals. This often ltd to floundtring. But it 
alao fbreed studtnts to manags their own time and make deciatona about how to orga- 
nise or daoompoee large taaks. 

• Studtnttdidnotpnetadhclmtip. Studtnta had surprising autonomy whilt working on 
pnjteta. This is partly a oonaaquanca of the lack of strueturt that reeulted (tom hav- 
ing BO intamadialt milestones To ftnthar enoourags students to work at their own 
paoa, tha taaehars physlctlly stroetursd the daaa so that students generally knew 
where tht rtquirtd toola wtrt and how to uaa them (04., Mr. Smith trained students to 
use all the Impoitant power toob at the beginning of the seneater). In thia way tht 
ttaohers fiirthar relinquished local control on student actions, in strong contrast to the 



o 

ERIC 



46 



as 



typical practict of providing accMt to matoriali and tooU through tha ttachar, which ia 
a natural way to ragulata and aynchroniaa atudant bahavior. Tha lalazation of taachar 
control alio allowad, among othar things, fraa atudant movamant around tha claiaroom 
u wall u othar bahaviora that gava tha appaaranca of diaordar and pnaral chaoa. 
Howavar, taachan apparantly fait tha banafita accompanying tha diaordar outwaighad 
itacoata. 

• Teaehtn miiUd irUtrvtntion. Surpriaingly, taachara q>ant littla tima circulating and 
judging atudant prograta. Ma. Adama, for axampla, avan at tha bigiiuiing of tha prog- 
act whan itudanta wara floundaring tha moat, ganarally itayad at har diak (at tha ftont 
of tha claM) and cdmmantad only whan atudanta aakad quastiona. Aa praviously dia- 
cuiaad, tha fiet that taachan did not intarvana did not maan thay wara not monitoring 
Itudanta. 

• Studtnti ptrfdrmtd difftrtrU tatki and kamed differtrU ihiUi. Not only wara itudanta 
parmittad to procaad at thair own paca on projacti, but, at laaat in Mi. Adama'a claaa, 
thay wara not raquiiad to laam uniform ikilli. Each projact taquirad tha complation of 
Mvaral taiki involving vary diffarant akilla (a.g., doing a hiitory of an architactural 
pariod, drawing tha houaa alavation, aalacting fabrici for roomi). Mambara of aach 
groiq) could nagotiata to datarmina who would do aach taak. Hanca, within limita, atu- 
danta could lalact taaka that appaalad to tham or for which thay had talant 

• Frudom from typieal elamoom ruin. Coniiatant with thair baliaf that ichool con- 
itrainta art oftan unnatural, taachan implicitly itructurad thair daaaroomi ao that at 
laaat aoma of tha convantiona of normal daaarooma wan abandonad, Aa wa mantionad 
aarliar, both Ma. Adama and Mr. Smith wan akaptical of daaaroom rulaa dialgnad to 
maintain ordar (a^., atudanta nmaining quiat and Matad). Mi. Adama conicioualy 
parmittad a conaidarabla amount of fhitarniaing and ofr-pr<4act activity in har daaa. 
Thia fiiaadom waa curtailad only whan group mamban alMiaad tha privUaga by filling 
bahind in thair work. In ganaral, itudanti wan parmittad to talk fraaly and mova 
about tha claiaroom a^ thay wiihad. 

lUlationihip to knowltdgt goak, Tha way tha taachan itructurad prt^jacU ii coniiatont 
with tha goala lat out in tha pravioua aaction. In many raipacti, tha fMom givan itudanta to 
organiaa thair pra!iacto nflacto tha raalltiaa of tha workplaca. In addition, it ii coniiatant with 
taachan' intaraat in having itudanta maka thair own dadaiona and taka raiponiibility for thoaa 
dadiioni. For Mi. Adama, at laaat, thia conviction goaa Airthar. Ona of har main knowladga 
goali wai to halp itudanta laam to ba bold in dadaion making or to ba craativa. Cantralto har 
modal of how to angandar craativity wai to put minimal conatrainta on atudanta' thinking. 

Whila organiiing prqiacto in an uneonitrainad fuhton ii coniiatant with imparting car- 
tain important ikilla and attitudaa, it haa potantial drawbacki. In particular, in both claaa- 
rooma wa obaarvad bahavior that bordarad on chaoa and floundaring. In giving itudanta tha 
fkaadom to organiaa thair activitiaa than ia a raal dangar that thay will dinolva into diiorgani- 
xation. Balow wa diaeuia loma of tha tachniquai tha taachan uaad to pravant thia, and wa alao 
diaeuaa what happanad whan thay fidlad to pravant it 

Tha Rola of Taaehar PoUeiaa 

Tha taachan had lavaral broad rulaa of thumb or policial that laamad to govam in a glo- 
bal way how thay infbrmad and intaraetad with atudanta. Thaia policial oftan Gomplamaniad 
foaturaa of tha prqjacta and halpad to anhanca tha valua of tha prqjacta in lupporting laaming. 
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1. Ttudhi&t and ftodrat on ta "•qutl* footlaf. Many obMrvttioni lugfttttd that 
toaehtn ttrovt to interact with ttudtnti "on tlieir Itvtl,'' or p«rhapi to tlavata itudtntt to tht 
tMchtr*! ItvaL Thii wm most tatily tttn in tht casual fritndlisate and mpactftilntM of 
tMohtr-itudant intaractiont. For txamplt, Mr. Smith's studsnts oftan ealltd him by his last 
nama only, Ms. Adams and har studanta fraquantly apant tha minutaa bafbra and aftar claaa in 
aodal convaraation. Ms. Adams's rapport with har studanta waa avidant during our intarviaw 
with har at tha and of tha samaatar— aavaral studants stoppad by to gat thair gradsa, diacuM 
problama thay weiv^ having with othar taachara, and chat about tha sanior class party. Tha 
aiistanca of this common laval waa claariy undarstood aq)Ucitly by tha taaehara, and parfaapa 
mora implicitly by tha studanta. Our discussions with studsnts ravadad that thay lanaad 
ganuina caring and raapact from tha taachara. Ms. Adams, for aiampla, is awara, and 
chagrinad, that many taachara hava • low opinion of thair studants. In contrast, har viaw ia 
vary poaitiva: 

Thais art many iMuss outsidt of tMchiag that ait important in tha achool. I am just amaatd 
at tht probltms tfamt Udi havt whilt th^ an ttill taking daiatt. And thty pull it off. How 
can you looli down on thttt kids whtn thty. do all of that? Could you do it? I couldn't whtn 
I was that agt. 

Rtlatiomhip to knowkdgt goalt. Our obaarvationa auggaat thia common laval larvad 
aavaral isqxntant fkmctiona. Moat obvioualy, it improvad studant-taachar ralationahipa. Gan- 
arally, taa^eri find It aaaiar to taach studanta who lika and admira tham and who foal that tha 
raapact ia mutual Sacond, it ia conaistant with tha taachara' attampto to diaangaga tha class- 
room from usual acadamic convantiona. Among thaaa convantiona ia a viaw that atudanta aia 
in aoma sanaa inforior to taachara, at laaat in knowladga and aiparianca. Third, tha common- 
laval approach ia conaistont with tha taachara' attampta to raduca thair authority (at toast with 
raapact to providing tha soto standard of judgmant) and to instill atudanta with a aanaa of 
indapandanca. Finally, tha poaitiva ralationship batwaan studanta and taachar providad an 
anvironmant in which studants could maka dadaiona without faar of foilura, as wa alaborata 
balow. 

2. Maator-appmtloa ralatloaahlp mora than stadmit-toaehar. Broadly, tha kind 
of ralationahip wa obaarvad arising batwaan studant and taachar waa naithar tha uaual 
atudant-taachar lalattonahip nor a atrictly collagial ona. Rathar, in aoma laapacta it raaamblad 
tha rolaa of maatar and appiantica.' Tha taachar waa ragardad u tha axpart or "modal" practi- 
tioner of tha craft, and ha or aha also poaaassad a graatar aaaociatad factual knowladga and 
akilL On tha othar hand, tha studsnt had a limitad knowladga of focta and akill but waa 
incraaaing both continually. 

Both Ma. Adama and Mr. Smith wara compatant lacturara but placad litUa amphaaia on 
thia way of communicating information. Mr. Smith's lactuxaa wart usually quita briat and 
thay appaaiad to ba tha laaat intaraating part of aach class for both taachar and atudanta. Ha 
axplainad that lacturaa wara kapt briaf bacauaa thay uaually invoWad damonstrating proeaduraa. 
Idaally, aueh tocturaa cama just bafora atudanta wara raady to uaa tha proeaduraa. Howtvar, 
ainca Mr. Smith's studants did not piograaa in uniaon, many atudanta forgot tha lacturad infor- 
mation by tha tima it waa naadad. 



*Tbi .ittuiM that eoaitltutt a mM tM -t wawi tkt nlitkmUp hcvt bMo tht tubittt «t maek itetat dibitt (t^^ 
Gonial. Brawn, tad NtwMB, 19aa). to paitkidaf, tht tittat to wMeh "khaT atttm gbt tol hi iii i i nn tboia ilud^ 
pMtemtDOt to uaeltar. Thui. oat aiikt atfut that mtay oMtttn would pravldt mnn fcidbt t k tad oontetiaa than 
did our ttarhtn to lattr tietkM wt tvtluatt ttaohw dodtioa makiat to omt ditaiL 
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Ont<on>oM tutoring or inaitdr*tpprf ntict intartctioni wert the sudn methods by which 
teaehera diitributad information and shaped the students' progress. While a conaiderable 
amount of Ma. Adams's class time wm q[>ent at her desk at the front of the class, she would 
also circulate and interact at least once with every group. When students were still at the 
novice level, typically during the early stagec of the proiject, her interactiona mii^t be either 
motivational or managerial in intent 

EXAMPLE: Dave, a second-semester student working independently on his project, asks 
Ms. Adams about his next step. (According to Ms. Adams, this waa a "first-week" ques- 
tion.) She repliee quite sharply, giving him the answer and then continuing with the 
admoniahment, Tm raising my voice to you, Dave, because you ought to know this infor- 
mation. You had this last semester." Dave just blandly returns har k)ok and asks, "So 
what is the next step?" Ms. Adams replies with exasperation, "DAVEt* 

However, u groupe journeyed from requiring management, through requesting merely 
technical information, and finally to asking for artistic consultation, the perceived quility of 
the interactions improved. 

EXAMPLE: Ms. Adama only approached this group once today, although she made 
several tripe to other groiqM. In dealing with this advanced grotq), she conversed at a 
very hi^ level and about domain-q>eeific issues. For example, it wasn't in terms of 
"How's your decision making going?" or even "Let's see what you've choeen for the 
entranceway," but rather "Use Louis XIV, maybe Georgian, definitely not Colonial or 
Louia XV." She made no comment whateoever on what the studsnts had done, but just 
oftoed advice of thia sort 

Ma. Adama waa skilled at giving conatructtve local critiquee of designs and at dispensing 
important pieoee of information on request While her lecturee were invariably intenating, 
they fociMed primarily on fKtual information (e.g., propertiee of a wide range of fiibrics). This 
sort of information was important in studento' prqjecta, aa, for example, they needed to know 
focta about certain fibrica in order to make selections and then justify them later. However, 
much of the information students needed waa procedural, such aa how to cut matte boards or 
mount fkbric. Virtually all this proosdurai knowlsdge wu tranamittsd in tutorial or masUr- 
apprentice interactions. Indeed, we noted many cease where Ms. Adams simply forgot to com- 
municats infbrmation while lecturing and distributed it later in oneH)n-one interactiona. In 
general, her teaching seemed more opportunistic than planned, a style she seemed to prefer 
over a didactic approach following a strict leeeon plan (ct McArthur, Stass, and Zmuidsinaa, 
1990). 

IMationihip to knowkdgt goalt. The maater-apprentice or one-on-one tutoring policy waa 
sssential becauae the studsnts did not proceed in unison and their needs for information and 
coaching difKned greatly. In aome caaee, the teachers' solution to this problem waa to repeat 
the infbrmation in o&e-on-one tutoring interactions aa students needed it An important alter- 
native technique ueed by both teaehera waa to delegate this responsibility to other studente 
who had mastered the procedure in queation. Aa with other master-apprantice situatioas, thsre 
is no discrete distinction between student and teacher, but rather a oontinuoua gradation of 
expertiae from km to high. Both teaehera took advantage of this gradttbn by encouraging 
more advanced studento to help leee advanced ones. Thia sohition had several important side 
benefito with respect to the teachers' knowledge goala. Not only did apprentioeahip rwluoe tiia 
burden on the teacher, it alao encouraged student cooperation, acted ss a motivator or reward 



. o 49 

ERIC 



86 



for th§ ttudant giving th« advic«, and freed studtnto from dependence on the teacher's author- 
ity. 

8. Adult iMralng model Much the teachen' behavior, etpecially Mi. Adama'i, can 
be accounted for by their explicit view that itudents are mature, reaaonably eiq)trienced, and 
motivated to learn. Several obeervationa are conaiitent with this hypothaaia. Moat of Ma. 
Adama'i teaching experience has been in adult vocational education and traliiing clanee, which 
art often project-centered. Second, in many adult education claiiei, the introduction and 
motivation for projecta ia brie !i Thia ia conaiatent with our obaervation that taechera min- 
imised lecture time, often preferring to diatribute information on an aa-naedad baais whan itu- 
dents were sohrbig project problems. Third, and conaistant with the conatrained introduction 
and managament of projecta, paperwork is slso often minimiied We noted that students were 
given surprising littla "hardcopy" information. For exanq>le, in Ma. Adama's class, studsnts 
were not given a written description of the main deliverables of their, projects, even though 
there were several well-defined taaks that needed to be accomplished. 

Rtlationihip to knowkdgt took. We observed several ways in which this adult learning 
model worlied well for the students. In the most general sense, it promoted an egalitarian 
atmoq>here in claas, consistsnt with the teacher's desire to raise the "level" of the students. In 
sddition, it permitted greater time-on-taak in projects snd enabled teachers to focus their 
teaching efforts more on "miero-apprenticeahipa" than on lecturea, which could not be tailored 
to the needa of individual students. However, we alao noticed several potentially undeairable 
effocta of thia ipproach to teaching, which we detail later on. 

4. ClMi pro^aels t» builBaw> MeooBtsMUty. Throughout pnqect work, the taachers 
continually ahaped studsnts' learning and performance by relathig aspacta of the prqject to the 
workplace. In Ms. Aduns's elaaa, projecta were initially motivated by their relationahip to 
external fiKtora. Ma. Adama made it clear to studsnts that the project activitiea thay^ were 
engaged in aimulated the taaka of real daaignars. Students were alao made aware that perform- 
ing well in the class had soms more immediate real-world benefita: k>cal storss often hired stu- 
dents who completed this courss; previous studsnts in the class had gone on to win design com- 
petitions. Thus, in several ways, her studsnto undsntood that their projecta were not simply 
academic exerdaaa. 

During the course of projects both Ms. Adama and Mr. Smith juatiiied many of their deci- 
sions by citing their authentic relationahip to workplace contingenciea. For example, aa noted 
above, Mr. Smith wouki usually reaist giving answers to students, instead aaking them what 
would happen if he were unavailable. Mr. Smith frequently used bu sin sss metaphors in dia- 
cussing how studsnts will be judged: "If you don't work, you won't get paid"— that is, the 
itudent's grads will suffor. For Ms. Adama, relating conaequencee of studsnt bshavior to work- 
place oondngenciea is second nature, aa she said in her interview (see "Knowledge Goals" in 
Sec. IV, part 4d). 

Mr. Smith not only discussed studsnta' performance in terms of the workplscs, but in 
several waya actually violated conventions to tranaform the classroom into a workplace. 

EXAMPLE: At the beginning of class, studsnts cheerftilly srm themsslves with their 
brooms snd dustpana and police the campua and pergola area, then return to claas for 
their "reward" (grilled cheeee sandwichee). Thia practioe baa been especially airanged by 
Mr. Smith and ia, strictly speaking, against school rulss, since students sre not supposed 
to be in the yard during class time. 
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Mr. Smith ezpliiiMd that the tandwichM are diitributad at part of tht achool nutrition pro- 
gram, and thoat that remain uneaten let thrown away. Thua, he "mads a deal" with the food 
conceeaioner at the school to give the sandwichea to him in exchange for hia itudents' cleaning 
up the lunch area. The janitor, of courae, ia alao happy with thia arrangtment 

EXAMPLE: Mr. Smith aaka for a volunteer, aelecta a student (usually one that is far 
along on hia/her proiJect), and has the student he^ with some spedfie teak. In one caae 
the student helped make dustpans for the yard-cleaning activity and fbr shop cleaning. 
Once Mr. Smith had completed spot-welding, he folded the precut sheet metal while the 
student helped hold the metal down. Mr. Smith qwke to the student and gave pointers 
throughout 

Theee tactica are true "multipurpoee movee" that serve to Airther Mr. Smith's goala. They tie 
the claaaroom to authentic workplace situations, model the idsaa of looking beyond form to 
Auction and questioning authority (the firtt ezanvle), and rcpreeent claasic maater-a|q)rentice 
interactions (the second example). Moreover, they provide hia students with meala (numy of 
them are from poor fuailits and may come to school hungry) and, finally, provide Mr. Smith 
with uaeftil shop tools. 

Althoui^ the wor]q)lace perspective aims at making students accountable for their work, 
t^ichm are careAil to tamper the hard line this implies when it mi^ jeopardiae student 

motivation. 

EXAMPLE: The daaa ia ahnoat over (Mr. Smith had called for cleanup), but one giri ia 
not quite through sawing a wedge off her hammerhead. Hejuatstopeandoompleteaitfor 
her. In ioing thia Mr. Smith makae an obvioua exception to his rule of insisting the stu- 
dents solve problema thamaelvea and not appeal to authority. Apparently he fiilt that 
completing this goal at thia particular time waa very important 

EXAMPLE: Linda and Roee nervoualy seek out Ms. Adams's asaiatance on their project 
since both Stan and Anna (an exchange student who returned home) have left the grocq>. 
Ma. Adama telle them not to write Stan off yet and ahe promiaes that she will assign 
another student to help them with the art work if he doee not return. She recruita Frank 
aa the backup, promiaing him extra credit for the work. 

Thus, theee teachers appeared to understand the pedagogical limitationa of strictly viewing the 
claaaroom as a workplace. 

Tha Rolf of Spadfle Tmthiag Taehaigoaa 

Teaehara empkiyed epedflc teaching techniquee to implement their knowledge goals and 
polidee. In the above diacusaion of diffnent polidaa we had occaaion to deacribe several tech- 
niques used in their service. Here we attempt to understand the apediic techniquee employed 
by the teachers to eolve some of the problema that arise in a prc^ect-centerad classroom where 
students are given oonaiderable freedom and are taught using an aduh learning model The 
main challenge waa to keep atudenta on-taak without obvioualy conatraining their problem 
solving. 

1. TMhniviM for •aeoonclBC boldaaaa and iadapaadaaoa a *faU-«ofl* 
ai-ririmiMit Teaohars reoo^iaed that atudenta would not be wUUng to make bold, indepen- 
dent decisions in a typical claaaroom environment which harshly penaliaee the faihiree that 
inevitably reautt Several teacher techniques insured that students did not regard fsihire as 
undsairable. 
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• AtUmpti at cmUivt m^itiont h»td irUrimieaUy detinble. Mi. Adamt, in particukr, 
madt it vtiy oImt to hn itudtnti that tht act of trying unutual dttign eombinationi 
would bt w w ar da d nfaidlata of tha quality of tha mult During tha intarviaw, iha 
eonfirmad that lomt atudanta with "ol^^Mtivaly" poor prq)teta oould gtt high gradaa if 
thay had ihown attanqrtt at eraativa thinking and conaiatant attantion to tha taak at 
hand. 

• Rtfninini from eometing trrort. TMchara oftan did not coriact studint arrora. Aawa 
diicuiiad abova, Mr. Smith's taaching philoaophy viawad arrora as uaafid laaming 
situations. Ms. Adams's philosophy waa that corraeting arrors thraatanad studsnts' 
crsativity. Sha notsd that instaad of corrscting what sha Mt wars dubious dsaign dsd- 
sions, sha prsfimad to taka a mors constructiva approach by providing altamativaa to 
tha studsnts' proposala. 

• Ntgativt f€9dbaek without ntgativt offset Evan thou^ tha taaehara sncouragsd 
eraativa afforta, thay somatimas judgad tha rasults critically. Moraovar, Ma. Adama 
and Mr. Smith wars axcaptionally giftad in baing able to communicate negative infor- 
mation without threatening students. While Mr. Smith wu often quite gruff with stu- 
dsnts, and Ma. Adama frequently laughed at (or perhapa with) students, both teschers 
careAiUy structured their relationships so that stadents were rarely threatened by the 
teacher's honest appraisaL The studsnts appeared to understand that criticism did not 
mean a loes of reqMct or caring. 

• Om&tmctkM UM of fvMum, Both taaehara were able to turn fsiled attempts at problem 
sohition into positive learning eiperiencee. 

EXAMPLE: In Ms. Adams's daas, one of the more advanced poupe forgot to do a mi^r 
part of tha prqjact Ma. Adama makes this omission clear. Sha commenta that on the 
review sheet (every studsnt must fill out a review sheet in which thay critique tha 
successss and fsihiras of their prqject and group) their taak is to figure out what hap- 
pened and to to figure out why no one is to blame." 

In information-processing terms, the teachara were supporting and sncouraging studsnta' 
attempts to generate many eohitkm paths in oonftonting a problem. Perhapa more impor- 
tantly, thay ware demonatrating that Ciilad solution patha migfat be repaired and they were 
modeling techniques for repair that uae the inibrmation gathered fimm Mttd patha. 

a. Taehal^oaa for daftUac with atodmita wiM an Ml proeaadiag la oBiMB. One 
of the mi^ i»hJ'*"g- fiMiag the teachers waa tha problem of dealing with studsnta who are 
often simultaBaously engaging in very dUfoitat taaks. How can tha teacher be sura ths stu- 
dsnta are on-taak and productive? The teaehera appeared to use eevsrai toola or tactica: 

• MatiiiUtion and ntpontibiUty. Especially in Mr. Smith's clsss, we found that very fow 
studsnts ware attempting to avoid worUng. Motivated studsnts generally require rela- 
tivaly little minute-to-misnte monitoring. Ma. Adama monitored prograas by evahiat- 
ing the typea of questions being aakad. 

• Omding. As in most dasass, final gradss appeared to be an important tool in keeping 
the students on-task. Howtvar, gradss are affoetive in keeping studsnta on-task only 
to the eitent that studsnta find them meaningfoL Either becauae tha projects were 
intrinaieally vahiad by the students, or for eztrinaic reaaons (to plaasa the teacher, to 
graduate, etc), gradea were generally important to these students. 
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• Group managtmtfU ihittt. Whilt th« tMchtn Itt itudtntt try things out th«ir own way 
and makf miitakM, both Mtmtd to htvt tzctllant monitoring and diignoaia abilitiaa. 
Thay could rapidly acan a claaa and dttarmina whan a studant'i miitaka had gont too 
far. Than tht taachars would intarvtnt , oftan orchaatrating tha ancountar at a dia- 
tanca. 

EXAMPLE: At tha baginning of claaa, aavaral itudanta try to drill holaa. Thay artn't 
making much prograaa, and, ainca Mr. Smith hu hia back tumad and ia occiq>iad with 
othar woric, this ia likaly to continua. Suddanly, Mr. Smith yalla from acroaa tha room, 
tailing Tomaa that aomathing ia wrong with tha way ha ia aatting up tha drill Ha 
azplaina tha problam briafly, Tomaa bagina again, and Mr. Smith goaa back to hia own 
work. 

• Appnntice$h^ and mkro-ttaehing techniques. Aa wa notad abova, taachara accaptad 
tha naad to rapaat information fraquently to atudanta and tumad that burdan into a 
banafit by dalegating authority to itudanta who had ahraady baan tutorad. 

EXAMPLE: Working on tha floor plan, a fruatratad studant talla Ma. Adama, Tva triad 
thia thiaa difbrant ways, and can't gat it right What ia moat aasy?" Sha auggaata that 
ha talk to Sam, whom bIm had pravioualy tutorad throu^ tha floor plan akatch. Tha two 
Itudanta worii togathar for naariy tan minutaa and auccaaaftilly mova tha protjact along. 

8. TtfhitiFtT for daallBf with atodMita who an toMng Ul-d«flMd problrata. 
w«pi^«Hy in Ma. Adama'a daaa, a miilor challanga for tha taachar (and tha atudanta) waa that 
Itudanta wart daaling with ill-difinad problama aa wall aa prograaaing at dlfteant rataa. 
Bacauaa tha atudanta wara not fuailiar with auch "opan" problama, wa obaarvad a giaat daal of 
floundaring and low productivity in tha aarly itagaa of tha profact 

EXAMPLE: A group looks throui^ magaiinaa to aalact piacaa of Aimitura for a room. 
Altar about 10 minutaa, only ona studant ia holding up picturaa, whila tha raat of tha 
groiq> givaa yaa/no raaponaaa. Thara is ona ganarator and thraa taatara. Ona studant 
latvaa tha claaa for pointa unknown. A fow minutaa latar tha atudant alowa hia paca of 
ganarating azamplas, and tha othara, borad with waiting, look around, watch tha class, but 
do not communicata. Finally, ona picka up a magaiina and aaka "What do wa do now?" 

Scanarioa such aa thaaa wara typical, and thay aq>lain how a givan groiq;> might spand an 
antira claaa aalacting ona piaoa of (Utnic. Ma. Adama uaad aavaral of tha taehniquaa notad 
abova to gukia studanta and raduca unproduetlva bahavior. In particular, miero-taaehing and 
appitntioaahip t^^Jca wara saaantial in modsling how to salact fobcica and Aimitura. Ms. 
Adama alao axpactad tha studanta to ba ralativaly salf-raliant and moCivatad. 

Howavar, Ma. Adama raftahiad fh>m taking aavaral obvioua actiona that might maka tha 
problam mora wall dafinad. For aiampla, although aoma aapaeta of tha prqjact wait inharantly 
ill daflnad or craativa (a^., tha tasks of aalacting and combining fobrica and Aimitura in 
daalgning a room), many projaet dalivanblaa wara actually wall dafinad. Studanta wara 
laquirsd to do boards for aix rooma, draw floor plana and an alavation, and writa a history of 
tha arehitaetural parted of thair houaa. Yat, tha dataila of thaaa dsUvarablaa wara not daar to 
studanta (or tha raaaaichara) until vary lata ia tha proiact Thia amblguily had frustratad atu- 
danta. For aiampla, whan told that thqr would naad to do sii rooma for tha final prqM 
(approiimataly two waaks bafora tha prqjaet waa dua, four waaka aftar it waa bagun), moat atu- 
danta, inchiding groupa who wara tha moat advanoad and organiaad, wara caught by surpriaa. 
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An obvioui tactic Mt. Adaat could havt uMd wm to clMrly dofint piojoct dtUvtrablM 
tnd constnints in introductory Itcturtt, accompaniod by hand-outi outlining prt^act rtquirt- 
mtnta. Har daciaion not to uaa nich conitraininf tachniquaa qipaara to follow from har gan* 
and modal of pioblam lolvinf (at laatt for intarior daaign, but not nacawarily limitad to thia), 
in which tha "craativa proean** ii givan cantar ataga. Sha apparantly baliavad that giving itu> 
danta mora datailad prqjact rtquiiamanta would thiaatan thair craativa laaaoning and hitarfora 
with boldnaia in dtciaion making. Sha waa awara that atudmta floundar eonaidarably ai a 
raauh but waa willing to aocapt a high laval of '^iaa" aarly in tha projact in ratum for 
intaraating idaaa latar. Mr. Smith was alao willing to accapt thia coat: 

EXAMPLE: Ona girl q>ant a lot of tima bufBng har hammarhaad to a thina bafora 
(rathar than aftar) aha filad it down. In addition, wharaaa filaa only cut on tha forward 
atroka and work baat at a ipadfic an^a, atudants Mrubbad away on both strokas and at 
random anglas. Thara waa littla attantion to optimizing labor or tool uaa. 



Coata and Banaflta of Teaohing Polieiaa and Tachniquaa 

Ovarall, our obiarvationa indicata that both Ma. Adanu and Mr. Smith adopt a "handa* 
ofT policy in controlling atudant laaming. Thay prafor to halp atudants laam throu^ indue- 
tion and diacovary rathar than to taach didactically and diractly. Of oouna, along with ita 
potantial banaf&ta, thia atratagy it not without ita coata, aoma of which wa hava anumaratad. In 
many q;Meiile oontaita, tha taaehart ara awara of thaaa coata, aiamplifiad by Mr. Smith's 
allowing Kudnits to fila forward and backward whan ha obvkNialy knaw it waa wrong. Mora« 
ovar, both taachara appaar to hava a gananl undaratanding of tha inaffldanciaa of undiiaetad 
laaming. But by word and by action thay indicata thay ara willing to aeoapt thia potantially 
hi^ cost hi aielianga for banafita maaaursd primarily in tarms of dispositions and baliafii stu- 
danta acquira iriian givan graat rasponsifaility for thair own laaming, 

It ia difBeutt to datarmina whathar tha banafita of a handa^ff taaching policy outwai^ 
tha coata. Part of thia difficulty cartainly atama from tha subijactiva natura of thoaa coata and 
banafits. Tliaaa taechws vahia tha banafita highly, whila otliar taachars may placa a much 
gxaatar pramium on domahi-qMcific knowladga tnd ganaiic problam-solving skills than on 
di^yoaitions and baliafb. Evan so, as wa indicatad in tha laat aaction, wa obaarvad taaching 
♦^^itf<qit— that appaarad to actually inhibit tha taachara' goals. Ic particular, it ia a common 
misooneaption (sharad not only by our taachars but parhapa much mora wklaly) that organising 
taaks carifoUy and ghring atudanta claar oonatrainta and goal stnicturaa ara hicompatibla with 
parmitthig tham tntdom on opan or ill'dsfinad taaka. Tha litaratura on problam solving iUua- 
trataa savaial ttfhniipm Cor atrueturing opan taaka, avoiding soma of thsir potantial coats in 
tarma of floundsring but still maittta'aing thair banafita.* 

In aummary, it ia poaaiUa to tvahiata tha taachars' aducational polidsa and tarhnlqtiaa for 
implamanting tham at two lavals. Pint, wa might taka isaua with thair ganaral choica of an 
opan, diaoovary-oriantad anvironmant aa opposad to a mora didactic elaaaioom structura. How- 
avar, that* ia littla litaratura in education or cognitiva scianoa that allows ua to dadaivaly bcwt 

'A eflpttht MtaN Mdil of pwhlia §Mm, tnivk pnvMM am liMae ipaioMh to thoM m ohMmd. 
It MM tbik • iood iMsfaM mniitmmmi fer m tU-dida«d talk (Uki laMrior dMifa) ikould aot b« nn«alHiU 01 
diftHd (PdM, i9M( ScboMMI. 1»7). pMtiwkMly irtm tkt tsA Is JMBwiil. Ikt bwl iMMlat layl i D BB iia l hot 
tkitdMdrbaiaiAthsilMitedwcmibspaiti. Fbr i w iai l i, wHkoaifc tk» pww d k a n i i tMm, IbnriUw, 

Md ss lliin i w flir ■ hmw !■ nrm m il ii mi ihimli nrl \t "fir^ n " -'f-^'-- 1— 

iihitiMMthtiltt^atiB>>dto(tokh.what wh i Ai lMBwdlobsfUkdoattoco iB a to ^ 
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OM option ovtr tho otlwr, eipMially eoniidtring tho iubj«ctivity of tho cotto and b«Mfits of 
both. Socond, wt mii^t tako iuut with how tht tMchtn invtomontod thoir handt-off policy. 
At this Ifvtl, wt can point to ipacific tactics tht taaehan might havt uiad to ftirthtr thoir 
foala. On tht othtr hand, our analyiia also thowi that many of thtir tactics apptartd vary 
tfliMtivt. For tsamplt, tht ttachtrs' ttehniquts for controlUng chaos can bt vitwtd m ftn- 
trally citativt solutions to difBcult ttaching probltms. OvtrsU, both Ms. Adams and Mr. 
SmiUi havt a rich intuitivt undsrstanding of adaptivt probltm-solving ttehniquts that cogni- 
tivt seitnet hss only rsctntly btgun to formaliit. 

StadtBt TaehalquM aad Adaptation 

Having tsamintd how tht ttaehtrs' policiss and ttehniquts havt shaptd tht Itaming 
tnvironmtnt, wt now turn to studtnts' rtsponsts to this tnvironmtnt Btlow, wt britfly tiam* 
int Btudsnt bthavior, focusing primarily on how studsnta adapttd to tht unconstraintd 
probltm-solving tnvironmtnt in Ms. Adams's inttrior dtsign class. 

Tht studtnt groupt ^>ptartd to havt difftrtnt ways of adapting to tht ill-defintd naturt 
of tht prqjtct and to tht floundtring that rtsulttd. which wt shall tsamint shortly. As tht 
prqjtct progitsstd. groups gradually btcamt mort focustd, and studtnts dtfintd rtlativtly 
staUt rolts fbr thtmstlvts. In some caatt, tht studtnts apptartd to sptnd as much probltm- 
t(4ving tntrgy and time tstabUshing routints for dtaling with uncertainty m in thinking 
ertathrely about how to rnr***'**** ftimituzt and fabrics. Of course, this is not nseeasarily 
ineon s iste nt with the teacher's knowledis goals descrfe«a above. Indeed, Ms. Adams eipeeted 
it would take at kaet a week for moet gioupe to begin to perform and aek meaningfkii qusetiona 
(e.g., *Doee this tMe go with the mood of the room?" as opposed to "Where do we find the 
ftimiture books?").. 

In BOOM oeeee we obeerved "the rich getting richer," a consequence of the ope n ness of the 
niQjaeta, the adult learning policy of the teacher, and her wilUngnesa to etart at the student's 
eiperieBoe and interest level The students in some of the more advanced groupe already poe- 
eseeed eeveral of the important skills of aduh learners and thus needed to vend leee energy on 
management activitiss; hence they devoted more time to acquiring and tuning design skills. 
Moieover, Ms. Adams was a better reeouroe for students who had reached this stags than for 
studsnta who were less advanosd. She acted as a good consultant for groupe engBgad in 
deeign-related dedeiona, but she wae less effoctive as a coach for gioupe still grappling with 
beak ttfhnH^ and organisational difBcuhiee. For many of theee groivei p w gree e on the profj- 
ect was 'n'^^^f^y slow. Tasks remained ill defined for long periode of time, motivation 
appeared km, and cooperation limited. The literature suggests that we might view tht stu- 
dents who flouilahed ae "maatery-oriented" and thoee who did not aa "helpiassHsrisnted" 
(Dweck and Leggett, 1988). While thia may be true to some extent, it is also the eaee that 
soms of the students sinqply had skills that ptrmitttd tham to ntgotiate this challenging 
environment and othere did not, although lJ(>jiy persisted. At any rate, wt did not measure stu- 
dente' learning orientation in this study and thus cannot determine its influence here. 

Below, we itamiae several of the taotioa gioupe used to orgaaiae the unconstrained 
environment hi which they were placed. To soms extent, all of the taetice are creative and 
adaptive. On the other hand, we believe that some of the responsss at least partly subverted 
the teacher's intentions. That ia, these tactics permitted students to accomplish thtir main 
goal (completing the prpject) without requiring them to meet the teacher's intended knowledge 
goals. 
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1. Offloadlaf. Whan confronttd by tha optn-«iidtd task of Mltcting itami to dtcorato 
rooms, many ftudtntt initially apptartd to havt no idaa of tha aaathatic eritaria to um to oon- 
•train thair daeiaion making. Inataad of coming to gripa with thaaa eritaria, Mvaral of tha 
boldar itudanta adoptad tha taetic of making an apparanUy random lalaotion and showing it to 
Ms. Adams. If sha approvad it, thair problam was solvad; if sha didn't (which was usually tha 
casa), sha oftan radafinad tha task to ba much mora constrainad. 

EXAMPLE: Tirm (Pulling out tha sama wallpapar sampla as bafora) How doaa that 
work in thia badroom? Mi. Adamr. (laughing) Not too good. Tim: (laughing) I didn't 
think so, but I thought Fd aak first Mi, Adama You'va only lookad at Eni^ish chinty, 
which has a dalicata look. Look for soma othar chinty that would work for tha mood of 
your room. Tim (walking away) Thanka. (Upon his ratum to tha group, thay "cala- 
brata" hia gttting tha "right anawar out of bar.") 

2. Bulldiwring. In soma casaa, studants skirtad tha issua of coming to grips with artistic 
quaations using avan mora "bruta-forea" tachniquM. As with offloading, tha studanta would 
maka a quick salaction. But inataad of consulting Ms. Adams, thty would simply incorporata it 
without ftirthar daeiaion making. In soma casaa studants attamptad to usa whoU rooms cut 
from magaiinas; howavar, Ms. Adams always caught this tactic. 

EXAMPLE: Rich providaa daaign assistanca to Dava: That carpat is ugly with that 
wallpapar, man. Who's gonna hira you?" Dava lau|^ about this and goas off; coming 
back a fow minutaa latar with a naw carpat sampla. Thay do not dlacuaa tha marita of 
thisnaw itam. 

EXAMPLE: Alan shows Ms. Adama his living room. It is a Aill-paga pictura cut from a 
magaiina. Ms. Adams tzplaina that ha must dssign aach room himaalt not taka tha 
magsrina's daaign. Sha wigpats that ha taka a aofi or chair or huap for inqrfration and 
build around that Alan quiatly ratums to his saat and, aaUng for scissors, bagina cutting 
from tha pictura. Ha also hM a Aall-paga pictura of a kitchan. 

(3anarally, studanta adopting thia tachniqua qipaar to ba trying to find tha minimal 
raquiramanta for complating tha prqjact and satisfying tham with as Uttla affort as poasibla. 

8. DtTvlopiMit of dUCaroBt aooparathrt itylat. Through tha coursa of tha prqjact 
wa obsarvad all groupa coopa r atlng aa a maana of daaling with tha unconstrainad anvironmant 
Ona of tha mora advanead groupa oomprisad mambara who had alrsady workad togathar (in a 
pravioua samaatar), and thair coopar ati va skills wars good ttom tha haginning. Thay had 
alrsady datarminad thair rolaa: ona studant was tha 'Srorkhorsa,* willing to go through maga- 
sinaa to ganarata altamativaa; anoCbar tha "judgs," whoaa aitlatic taataa wara tha moat wall 
raspa c tad; and a third tha "coordinator," willing to praaant klaaa to Ma. Adama and raport bar 
foadbaek to tha group. Thaaa rolaa ganarally ramainad atabia throu^iout tha pnjact How- 
avar, moat groupa had not workad togathar bafora and spant aavaral waaka nagotiating staUa 
rolaa. In moat caaaa, tha coop arativ a stylaa that avolvad did not appaar to ba aa sueeaaafol aa 
tha klaal daaeribad abova. Altamathra stylaa wa obaarvad inchidad: 

• Milkary. Aftar soma initial controvaray ona studant amargad as tha laadar, although 
ha or sha dki not appaar to hava tha foil aupport of tha group. Conaaquantly, tha 
laadar did moat of Um prqiact taaka, and thoaa that wara dalagatad waia uaually not 
acoompliahad cooparativaly. 
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• Loom attarchy. A "cU ftcto" lead«r t mtrgtd, but otherwiM cooptrativt ioIm wtrt not 
Will defixwd. Frtqutntly in this group tt iMst ont of tht mtmbcit contributtd 
minimally. Pt rhapt tuiprisin^, studanti nurt ly uitd pMr prtMUzt to control noncon- 
tributinff mtmban. Ms. Aduna alio navtr iug|Mtad thii itrattgy. 

« loM wolf. Two studsnts dsddad from tha haginning that thay would rathar do tha 
projaet alona rathar than as a mambar of a group. Thay both liilt that working with a 
group wu mora of a hindranca than a hal^ (ona "just wantad to finish up," whila tha 
othar "didn't want thoaa paopla thinking thay ara doing my work for ma"). Intaraat- 
ingly, thaaa studanta tvolvtd a uaaAil cooparativa ralationahip whila itill computing 
individual projacta. Ona of tha studanta was a m«ior suecasa story. Ha bagan tha proj- 
aet as a "bulldoaar " unwUUnff to confront artistic dadaion making. By tha and of tha 
projaet, according to Ms. Adams, ha had discardad all his initial salactions in Csvor of 
much mora raasonad onas. 

Social Laarnlng Thaory Intarpratationa of Taaehar and Studant Actlona 

Whila wa hava baan viawing taaehar bahavior primarily from an information procassing 
parspactiva, tha parspactiva of social laaming thaory ia also illuminating, For axampla, it 
appaars posaibla to aiplain many of tha taaehars' fsnaral attitudaa, polidaa, and spadfic tach- 
niquss in tarms of Dwack and Lagfstt's (1968) procaaa modal Wa find avidanoa for tha 
"maatary" oriantatkm at aach of tha modal's lavala. At tha moat abatiact laval, tha tgacbars 
daarty btUava that things can changa. In Dwack and Lsggatt's tanns, thay do not hold an 
"antity* thaory of intalllganoa, and. ganarally, thay baliava that daairabte qualitiaa can ba cul- 
tivatad. Parfaapa mora importantly, thay eommunifata thia baliaf to thair studsnts by 
amphaaiiing boldnass and accountability. Conaiatant with this baliat tha taaehara ganarally 
also appaar to anoouraga studanta to focua mora on laaming goala than on parfbrmanoa goala. 
Many of tha spaciflc tachniquaa wa raviswad can ba aaan as attampts to promota laaming ovar 
parformanoa: making gradaa contingant on ralativa changaa in a studsnt's compatanca as 
opposad to maating soma uniform parfonnanca laval; promoting davalopmant ovar judgmant; 
and providing a fidl-soft anvironmant in which w»<«»*»r— ara not discouragad. Ovarall than, wa 
can viaw tha taaehars as attampting to provida an anvironmant that convinoaa studanta that 
tha world is ehangaabls, not fdad and bayond thair control, and that laaming ia a kay to 
changa. 

Looking at studant cognition, affoct, and bahavior, wa can saa soma avidanca that taaehar 
stratagiaa and ttt?hni5pm may hava halpad mova studanta from a "halplasa* to a "maatary^ 
oiiantation. In particular, tha aetiona of savar^' of tha "lona wolT studanta in Ma. Adama's 
elssa show a strong changa in thia diiaction. At tha haginning of tha projaet, thaaa studsnts 
angagsd in mueh taak-lrralavant bahavfor, parhapa rationalising thair antidpatad poor parfor- 
manoa by indicating a ganaral diaintarast in tha class. By tha and of tha pr^act, savaral of tha 
lona wohraa wtrt elaarly angagad in txtansivt solution-oriantad salf-instruction, and in intar- 
viaws th«y offorad mueh mora poaitiva viaws of tha couraa. 

Stodanta' Oplalona about OaMrlo SkUla 

On tha d«y wa distributad tha studsnt quaationnaira in Ma. Adama's class, 18 studsnto 
attandsd class and 16 (11 fomala and 4 mala) eomplatad tha quaationnaira. Moat of tha stu- 
dents wara seniors who had taken about two vocational education claaaaa on average. 
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An f lamination of tha itudants' claaa ichadulaa for that lamattar rtvaalad a wida divar* 
•ity in eouraa loada and aeadamic*ladan varaua nonacadaaic-ladan ic hadulw. Thia divaraity 
waa aehoad in tha raaponaaa to a quaation about Attuia adueational plana: Six atudanta 
raportad that thay would ba attanding a junior coUaga, with ona of tha aiz planning to major in 
intarior daaign. Tha othara plannad to attand a fbur>yaar collaga or univtiaity. Studanta' raa> 
aona for anroUing in tha claaa indudad intaraat in tha domain (N « R), tha raputation of tha 
eouraa among counaalora and frianda (N ■ 6), and to Ailfill tha diatrict fina arta raquiramant 
(N - 2). 

Studant ratinp of eouraa eontant (on a four>point acala whara 1 ■ itrongly diiagraa and 4 
- atrongly agita) ara praaantad in Tabla 2. Studanta ganarally agiaad that tha ganaric ikilla 
amphaaiaad by Ma. Adama wara valuaUa. Two akilla in particular, eooparating aa part of a 
gioup to aehiava a goal and juatiftring ona'a opiniona with foeta, appaar to ba hi^Uy valuad. 
Thaaa wara akilla in which Ma. Adama azplicitly providad practica and that aha rapaatadly 
amphaaind in har intaractiona with itudanta during tha eouraa of tha final prajact 



EXTERNAL FACTORS THAT SHAPED THE LEARNING ENVIRONMENTS 

Many difliirant klnda of factors can ahapa and influanca what goaa on in achoola (cf. Barr 
and Draaban, 1983). Whila wa can't oftan link thaaa charMrtariatica dixactty to studant laam- 
ing or paraiatanca in school, wa do know that thay can aithar anabla or constrain claaaroom 
taaching and teaming (Oakaa, 1969). John Qoodlad (1964) usaa tha tarm "conuBonplacaa" to 
rafor to tha daa cilpti va variablaa fbund in all achool ayatama whoaa ranga of valuaa produca tha 

Tabla 2 

STUDENTS* OPINIONS ABOUT OENBRIC SKILLS 
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obMTvablt diftirtncM b«twNn lytttmf. ThM« commonplacM ineludt: •ducational ofafj«ctivM, 
cunicuhim guidtUnM, ttztboolu and mattrials, tMcbtn and thtir knowltdft c^>ital, itaff 
devtlopiMiit, ftudtnt tMigiimtnt, rtMurct and tim« tUoettion, tttting, lehool orguiiMtioB, 
and inetntivM. In tht oaaa of vocational adueation, othar axtamal CMtora may alao iapinga, 
paitleularly damanda from tha workplaca ooncaning tha kinda of akilla workan naad. In addi- 
tion, contast InfonBatlon providaa eluaa to poUeymakan about why ichoola lat tha outcomaa 
thay do. Maaauiing or undaratandlnf what goaa on in lehoola can add important information 
to diactMaiona about how to improva tham (Oakaa* 1980). 

Sinoa it waa bayond tha aeopa of thia aiploratory atudy to aiamina all thaaa commonplaca 
variablaa, wa focuaad our data p*>««**«| to undarataad tha fiactora that mi|^ afbct inirtnie- 
tional practicaa in tha intarior daaign daaa (pravioualy di ac u a aad in Sac. UI). In partisular, 
ainoa Ma. Adama tauf^t within tha Rational OceqMtional Program, wt gatharad information 
on tha organiaation and miiaion of that program by Intarviawlng tha local ROP adminiatrator. 
Wa alao intarviawad a local amployar who hixad atudanta from Ma. Adama'a claaa, to gat hia 
parapactiva on tha kinda of skilla naadad in tha workplaca. Finally, wa intarviawad Ma. Adama 
haraalf, to gain bar parapactiva on teaching ganaric akilla, har educational philoaophy, and to 
on. 

Conaidaring all thaaa parapactivaa, wa concluded that two kay foetoia ahapad inatruction: 
taachar autonomy and tha taadiar'a adiicattonal philoaophy. Whila achod and ROP organisa- 
tional poUdaa and practicaa highly affoet tha former, they have little direct impact on the atti- 
tudae that the teacher brinp to the claaeroom. We diacuaa our interview laeulte and elaborate 
on theee findinfi below. Thia diacueeion ie intended to provide the conteit for one claaeroom 
and to auggaat hypotheeea about the effocta of context on teaching that can be ad dr eeea d in 
ftiture work. 

Tha Bagicnal OocnpatUmnl Program 

The Regional Occupational Program (ROP) ia a atata agency adminiatared by the Califor- 
nia Department of Education and implemented through county ofBoea. Tha ROP offora 
entry-level job training tot local job markoto where the entry wage ia above minimum wage. In 
addition to the goal of providing entry empkqrment akilla training, the ROFa miaaion extcsde 
to career exploration opportunitiea and preparation for higher education in a related tkilL 

In practice, thia miaaion promotae aeveral difforeneee between ROP chMeee and thoee 
traditionally offered in aeoottdary achool vocational programa. Flrat, aince the ROP intenda to 
provide both job trafaiing and praparatkm for poateecondary education or training, a more 
diveree group of atudenta enroUa in and la aerved by theee daaiii Traditional vocational edu- 
cation daaaea in many aaeoadary achoola laaantially "trMk* atudanta not bound for college 
(Oakaa, 1966). Seoond, the ROP hiiaa inatruetora who have had recent working experience in 
the araaa they teach. Many aaeondary-lavel vocational pragrama do not require aueh vrork 
experience for teaehera. Finally, tha ROP communicatee regularly with local employera to 
determine akill needa and market opportunitiee for ito etudenta; fow vocational programa do ao. 

The ROP intarior daaign daaa waa taught at a comprahenaive aeoondaiy achod that 
inchidad ita own vocationd adueation couraee and programa. Studante afctanding the achod 
could enroll in academic voeatiood. and ROP elaaaea. AdmlBistntloB of tha ROP elaaaee ie 
largely leparata from all othara at tha aebooL Tha ROP admlniatrative offlee ia for reaaoved 
from the echool'a offior, it mdntaina ita own teaching and ootinaeling ataft However, eome 
coordination between tha load ROP ofBoa and the achod adminiatration waa required. In thia 
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compfthiiuivt lehool, it Mtrntd that the ROP cIamh wn dMifn«t«d •• part of tht Mhool't 
vocitional ofliirinfi, which htld a suboidinata potition ovarall in ita prioritift. Vocational 
•dueatioii't lowar itatua wm tvidtnt, for warngk, in tha Uct that vocational tducation con- 
cama wait fragmanttd ovar Mvaral vica pzindpala.^ Aa a lacond aiampla, avaaiag and watk- 
and vocational claim an ofBdally dtiignatad aa "^liod tavan" bacauia lacordkaaping ia 
dMipltd tn a daytiaa ichool icbedula of lix pariodi. 

Whila tha ROP ia adminiataiad by a ttatawida agancy, local school programa hava a gnat 
dial of autonomy ovar curriculum eontant Tha laaaoning is that induatiy ttachara will ba 
highly attonad to worfcplaca dtmandi and changia and should tharafors hava tha flaslbility to 
maintain program ralavanca to tha workplaea. Although taachais ara raqoirtd to covar a liat of 
atata flftmpittntti t i , thay ara parmittad to datarmina tha qiproaeh and foeua of thair oouriaa. 

ROP adminiatrators and taaehars ara not immuna to local conditiona that can thraatan 
this autonomy. Savaral yaars ago, for azampls, tha local school district mads major policy 
changes in curriculum and graduation rsquiramsnts in rssponsa to statawids secondary educa- 
tion reforms. The new requirements left little time for elective coursee, and aa a result, enroll- 
ment in vocational dassss (including ROP classee) and other electivee (e.g., foreign language) 
suffered. Since enrolhnent can affect funding allocations, the local ROP administrator and 
others rsviewad the vocational coursee in the school to idmtiiy those whoee content wu con- 
aistant with required coursee. As a reeuh, several ROP coursss Ailfill district graduation 
requiremants: interior dsaign tot fine arte; accounting for math; and antrspiansurship for 
economica.' Thia change assured high enrollments fior the interior daeign course. We met a 
number of students who had in foot enrolled to AilfUl the graduation requirement.* TIm hi|^ 
enrollment in the interior deeign class, coupled with additional ftmds allocatad to ROP classes, 
msant that Ms. Adama had a larger budget than moat vocational dassss at the eame school 
Resoureea such aa a program's budget can affoct the quality of the educational program pro- 
vided (Oakea, 1968). According to Ma. Adama, her budget enablad her to aiqiport large prujecta 
like the house deeign. We obeerved that studante had a wide variety of profoasional matariala 
at their di^NMsl, *«^'*«*»'g architecture and design msgaiinee and books, walkovering and 
flo or cove r ing samples, and mounting boards. Tliua, students wars able to deeign their project 
houeee "from scratch," with materials similar to those used by profimsional deaignars. 

Altbou^ tha ROP reeponee to dlatrict policy incraaeed enroUmanta and enhanced Ma. 
Adams's ability to provide (|uaUty instruction, it might also yet compromiee teacher control 
over courae content That is, if an ROP class's survival dspande on ite reeemblsnrs to an 
"aeadamk equivalant," it coukl begin to km ita "schooling for work" fbcua. At the time of our 
interview, we did not determine to what extent "equivalent" courss requirements mii^t affoct 
fiitura ROP course content 



^Im whonh srtmlntotsr Tnnrtnnil iiiii tniimk rnrmt Ttltr f ffrrmtV A i wl ib bo riai ■cbool dtotekt, tor 
iii l i l i liM ■ iMililiiliilii inniiiniiil uliinrtlnii iihlslilisi n i In iilrtltlim in mil K iinli iihnnl 
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TMfllMr AntOBomy 

Ttaehtn in tht vocational claMrooma we viaitad saamad to hava a graat daal of autonomy 
with laipact to what thay taught and how thay avaluatad thair itudanta. Thia waa particularly 
tnia for Ma. Adama. In conqMriaon to taachara of tcadamic daaaw in tha tama school, Ma. 
Adaaa had graat fraadom in dtaigning har couraa. Sha did not hava to uaa a itata-mandatad 
taxtbook or prt|»ara har atudanta for itandardiiad axaainationa nquirad by tha ttata or for 
coUaga antranoa. Nor waa aha concamad about praparing atudanta to taka particular advanced 
counaa in tha lama lufaj^ct araa.' All of thiaa fiMtora auggaat that tha intnior design curricu- 
lum had t&mt domain-qMcifIc knowledge and ikill raqoiramenta, relative to many academic 
counaa. Thua Ma. Adama waa free to develop a couraa that itneaed generic akilla over 
domain-qMdfic ekilla. Furthermore, her choice of ganaric-akill knowledge goala waa based pri* 
marily on har own experience of what interior designers needed to know. She kept thia 
knovdadge iqi>-to«date by doing part-time professional design jobs and participating in profM- 
aicnal organiiationa. 

Our interview with a local employer corroborated the wisdom of Ms. Adams's curriculum 
content decisions. This local retail store manager provided a 16-hour work experience program 
for eecond-eemester students in vocational programs, including Ms. Adama's interior design 
class. He folt that entry-level interior deaign joba require both domain-specific knowledge and 
domain-general skilla. Tha manager stated that while the company valuea an employee's art 
aUlla, he pereonally vahiee a background in deaign work equally with 

a pstaooilitjr that is outgoing and shows evidsaee of broad iattiests. .. . This is goiiig to bs 
soBOOM who will mix well with psopis and will be free to show [Us or her] oaativity. 

According to the manager, he aUows employaea to desipi diaplsya on their own and to use their 
own kieaa. The domain-qiacific portioiia of the job are laamad through any number of art 
coursee that buikl on the "talented individual, eomeone with an eye for color and decign." 
Thua, hia current workforce baa a diverae background and includee a profosaional paate-up 
artiaC, a painter, a muaidan enrolled in a fine arte collage program, and a carpenter. Becauae 
thia group ia required to Nrork aa a crew,** the manager alao viawa cooperation and reeponaibil- 
ity aa hi^ily inqwrtant 

In addition to preparing studenta for work experience and, in some caaes, actual en4>k>y- 
ment. Ma. Adama waa able to devek)p a curriculum that prepared studente for advanced claaa- 
work in art, arehitaeture, and related flekk Tha ROP maintained data on student employ- 
ment and advanced education, and the adminiatrator gave Me. Adama hi^ marks for her 
atudants' s u ccess in theee areaa.* 

Other evidence of teacher autonomy stoma from thaae vocational teachers' aesseement 
and evahiatioB praeticea. Much baa bean said and written about how standa r diaed teeting 
drivee educational policy and foresa academic teaehera to ^each to the teet"* Aa di scu sse d 
earlier, neither Ms. Adams nor Mr. Smith geared their teaching toward such tests, nor did thay 

^er • diitaibtot viwr of Methwislloi Hmhm' \imlM mMmf m L. V. Monli (lilS). 

*rh> wwrty nnwimm faltow-ep ■ar-vyi te fc t i n ilsi Hedt i i i lnj wii H m a laattkm of ROP w Us wa t U 
iiliniBit ^9f» bOov 86 piiiiet, thi piepasi fMt oa pNbattoa (a^tboufb doMM tea tootiaM). WhM thit Imp* 
pmti to s Mgh SBhool Hiw rt oa p ie i fca U oa ooaw, the water took i i di H iaB to ths id> btmm mam padtartw 
um pilBi flierfli^ii fnr Innl ml-rmr ThHgp aew ii n pi ips t e Hn e fcr p BsHicflaii i y tdsBa- 
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•xptct unifom ptrfonnanct from their itucUnta. Ms. Adams Ulla btgiuiinf ttudanto thtt 
thty hivt tn "averagt taatt in cUtign" and thus coma to claaa as "C" studanta; to gtt a highar 
grada, tliay naad to laarn somathing . Sinca many typaa of axpartiaa ara valuad in tha daaign 
fiald-^lor Sanaa, artiatic ability, art history, plannint— atudanta can show growth in any ona 
of savaral araaa. Sha avaiuataa studanta by gauging tham at tha beginning of claas and datar- 
mining if and how much progress thay malM in thair choaan araa. 

Ma. Adama's evaluation and assaeamant practices may alao be a by-product of benign 
neglect According to the ROP adminiatrator, vocational and ROP classae in thia school suffer 
from tha widaapread view that 'Vo^tional education is for studanta who can't make it" Sinca 
school success is meaaured by standardised test scores in academic subjects and four«year col- 
legs entrance ratae, programa serving work-bound studsnts receive much less attention overall 
At a reeult vocational programa are not subject to the same accountability as academic pro- 
grama. Given the the negative aqiacta of accountability— such u the many ills attributed to 
standardiaed teating practices— this may be one of the few examples where the statua of voca- 
tional education worka to the teachers' and programa' benefit 

It is important to note that Ms. Adams's level of autonomy in curricular decisions and 
student evaluation practices may not constitute the norm. Other classes we visited, namely the 
aircraft mechanics and computer alalia clasaea, had well-defined domain-specific knowledge and 
skill raquiromentii. In addition, many vocational coursee aim toward preparing atudante for 
profoaeioual or sfjite-mandatad licensing examinations. In theee caaee, teaching to the teet 
might alao be e^Mcted. 

Taaehar Kdncattonal Phlloaophy 

Qenaric skills teaching in theee claaarooms aucceeded, in part baeauae teachers had 
ationg belief in their importance for workplace auoceaa. In addition, teachers' positive attitudee 
about and high expectationa for studanta and their "student-centered" teaching practicM 
seemed to play a significant role. 

Both Ma. Adama and Mr. Smith noted the importance of preparing atudants for work and 
"the outakla world," and both beliaved that thay taught important skills that weie not streaaed 
in the students' other classsa. Ma. Adams wanted studanta to be able to "think for thamsalvee 
and not take spoon-fod information." She accomplished this by making students rsaponaible 
for their actiona and not accepting their excueee. Talking about first-sameatar atudenta, she 
ncogniaed their "lack of depth in design and . . . triad to get them to experiment find waya to 
implamant ideaa, be creative, and value working together." From second-semeater atudenta aha 
expected more profissionalism, more sophisticated color choicee, and well-formed rationalee for 
those choices. 

Ms. Adama ahowed and expreeeed hi|^ regard for her studente in several waya. First iha 
got to know tham well enoui^ to be able to treat them aa individuala and provide a nqiportive 
learning environment 

EXAMPLE: Joe wu a determined and goal-oriented student who preferred to be in con- 
trol of his environment He did not relate wall to other studente. From oonvarsationa 
with him early in the eemeatar, Ms. Adama leaned that ha had recently ovarcGss peer 
preasure to join a gang and had dadded to stay in school, keep hia part-time job, and 
graduate. When he aakad her if ha could work alone, she appr o v e d his requsat daapite the 
fact that ha waa a first-sameatar student Sha told him that he would probably make 
eome mistakes, but she «q>eeted him to do his work and preeent a good final project 
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Ml. Adami also took tn intemt in the studtntt' p«noiud Uvm and problami. 

EXAMPLE: Care waa an abuaad IT-ysar-old who had laft homt and waa Uvinf on har 
own. Sha had an avening job at a local comady dub to au|)port hanalf. A faw waaka into 
tha aamaatar, aha atoppad coming to daaa. Tha othar atudanta told Ma. Adama how to 
raaeh Can, and aha callad to inquire about Can'a plana. Can had daddad to laava 
achool, but Ma. Adaaa auggaatad aha aaa a ichool counaalor and conaidar working toward 
a OED cartificata. A fiiw daya latar, Can ratumad to achool, ntioinad har claaaaa, mada 
up miaaad work, and avantually graduated with hor claaa. Ma. Adama ahowad ua a card 
from Can, thanking har for tha reminder that aha "owed haraelf a chance." 

Ahhoui^ Ma. Adama'a paraonal involvement with atudanta may aound either eiceptional 
or extreme, ahe believed that 'there are many iaauea outaida of teaching that are important in 
the achool. I am juat amaiad at the problema tht«e kida have while they are still taking 
claaaea." Although the achool had profreaional (and peer) counseling programa to deal with 
apecific problema, auch aa drup, pregnancy, or alcohol abuae, Ma. Adama felt that 

it's iapoitant for itudanta to have othar ways to get help, otht iwiM you miffat mm acme- 
body who doesn't trust a piogranL I hate to ass these kids' lives go down ths tubss. If you 
cars about psopls, you can hs^ them put their lives togsthsr. 

She waa q)palled vpon hearing a aubatitute teacher refer to her atudanta m "ninth-grade 
eeum.** She riiatorically aakad Uia interviewer, "Are you going to get anything from aomeone 
who thinka you're acum?** 

Ma. Adama'a concern for atudanta waa aupportad by the ROP adminiateitor. In bar intar- 
view, tha adminiatrator daflaed a good ROP teac her aa aomeone who "haa a deaire to give some 
of what they have to atudanta. If tha lassh^haa that deaire, tha reetfklla into plaoa."^<> 

Ma. Adama'a eipactationa for atudanta ware uniformly high. She demonatratad high 
aqMctationa, for example, by anq>l<qring inatruetional tachnlquee that are not typically uaed 
with secondary •school-age students. Other vocational ■dwiitbn t#schws advised her not to 
teach nosvtrbsl communication skills to her studsnts because they ware too young to learn the 
material (intended for college age). Ms. Adams went ahead and taught tbeee skills and found 
that atudanta had no problema learning them. Her work experience had taught her that "you 
can't put a ceiling on aomaona'a creativity ... if you do, they'll leave the company." She 
applied thia dictum to har claaa projacta aa well: "When I see them reaching, I raiae the ceiling 
quidc" 

The combination of hi|^ reepect for etudenta aa leamen (and aa people) and a belief that 
creativity muat be challenged, then, created an atmoaphere to aupport atudant-centered instruc- 
tion. Eariier, we outlined several methoda and teaching practicee that theee teachers used to 
create a latming environment In additfon, their educational philof.ophy sivportad a maatary- 
orianted approach (Dwaek and Leggatt, 1968) that valued leuning over uniform performance 
and motivalad initiaUy unintaraatad atudanta to succeesfolly complete their claaa prqjecta. 

In theee daaarooma, taachan and atudanta aharad in tha proceee of learning and con- 
atructing knowledge. Thia oontnata with many academic daaarooma, iHiare teachan lecture 
and generally aaaume a role of imparting knowledge to students, who supposedly have little 

'"SlaosROPiiasBiaaoaothavssoaSnsts.tlMedsyaiMntoresBfinthMss^ 8hs isewtly find om 
tsssh w, tot sassyls , who ha d ao ys sw d s y risiiBs t a taduatiy but sa "old M faooi" i wysehto il i s l iii t i Ao cwdtos 
to tks saBieislnSoff, hs wss ovw^ rigid sed peeitlfs sed bed Uttis NesMvlty to ths stiuilo dhranitjf vt hit studMrts. 

iUmvh ki wm Itetekillr hifhlr q^UM to tiMli tte ii«iiid rtomiin ^liriftn hmMm ud ikUbs hk 
ttirtdat ptMtifW wi g ifcm i t t nn il pH^ *^* y>y 4ttl nut mtMMt up. 
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knowltdee or skill to offer on th«ir own. Student-centend teaching wu alto highly valued by 
the ROP administrator. When she evaluated classes, she looked for "interested students doing 
hands«on work ... not glassy-eyed bored kids." ROP students were encouraged to come into 
the office and talk about their classes, thus giving the administrator another view of what was 
happening there. 

Siittmary of School Context Faeton 

If we take the position that learning generic skills represents one element of a desirable, 
hi^-quality instructional experience, then we have an interest in understanding what aq)ects 
of the school context sqn>ort that instruction. Oakes (1980) identified three context indicators 
in the rseeaich literature: acceea to knowledge, press for achievement, and profieaionai teach- 
ing conditions. Theee three enabling conditions 4>pear to promote hi^-quaiity teaching and 
learning to the degrsf that they exist in schools. Thus, they provide one useful way to sum- 
marise the information about school context variables obtained from our interviews and obser- 
vations. 

AcecM to knowledge refers to the extent to which schools provide students with opportuni- 
tiss to loam various domains of knowledge and skills. Several fsctors seemed to enhance 
acceea to knowledge for students in this study. First, Ms. Adams had more f^mda than other 
teachers to purchase the necessary materials to support the house design project— the most sig- 
nificant educational activity in her claaa. While a school's (or teacher's) resource level, in 
itselt does not guarantee a hi^-quality educational program, use of those reaourcee can make 
a difbreaee. A second fsetor afCfeeting access to kmmledge is gnwving practicea. Since this 
class can be used as a fine arts requirement, it attracts a heterofeneous group with respect to 
aUUty and program of study (e.g., academic or vocational). Thia mix tenda to raise the level of 
teaching and also counteracts negative efbcts associated with tracking students: individual 
achisvement and aqriiations are lower among students in low-ability and nonacademic tracks 
at the ssoondary level (Oakes, 1988). Finally, the ROP goal to provide work-ielated training 
and its links to the business community expand student accsss to knowledge through work 
experience. Students in Ms. Adama's class, for example, have an opportunity to learn through 
working in a local retail store. 

Press for oehkvemint is indicated by institutional prsssurss that the school exerts to get 
students to work hard and achieve. Ma. Adams (and Mr. Smith) fostered press for achieve- 
ment by having hi|^ expectations for students and the quality of their work. It is not clear 
how the school communicates theee expectations and values to these students. Our interviews 
indicate, however, that the school administration miQr communicate difbrent expectations and 
vahiee to difforent typea of students: the academic curriculum takes precedence over the voca- 
tional, and eoUeff enroUment figures are used to measure school succeee. 

Finally, profmkmd ttaching e(mdition$ can empower or constrain teachen and adndnis- 
trators as they attempt to create and implement instructional programa and define how schools 
fonction as workplaces for tsachers (Oakee, 1988). Ms. Adama facss a mix of conditions. On 
the poeitive sids, she has little p aper w ogk or bureaucratic requirements, which indicates the 
primacy of teaching over nonteaching tasks and reeponsibilitiee. She has a very supportive 
ROP administrator at the echooL Moat importantly, she haa autonomy in making classroom 
curriculum and instructional decisions and flexibility in implementing innovations. Theee fac- 
tors are known to support effoctive teaching (e^., Purkey and Smith, 1983). On the negative 
sids, Ms. Adams and the ROP sit outaids the broader school culture. This isolates her from 
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collMgUM and involvtmtnt in schoolwid* dtcitions. Thus tlw dots not tngagf in whool-butd 
•ctivitiM th«t can fottor toaning, luch u collaborative staff planning, intallactu* haring, and 
taamwork. On tht other hand, the dota participata in staff dtvelopmtnt activiv... jponaorad 
by thaROP. 

In tarma of school context, then, several positive influences on teaching and learning 
generic akiUa in this classroom stand out: a supportive HOP administration, a hi^ dsgree of 
teacher autonomy, and the teacher's personal educational philoeophy. Other school conditions 
work against access, press, and teaching conditions. Since our view of the school context is 
limited to the classrooms we visited and the people we inte rv iewed, we do not claim thet this 
picture is entirely accurate. Nonetheless, it is indicative of what this teacher and administra- 
tor perceive as the climate around them, and how factors in that climate can enable the desired 
teaching and learning to take place. 
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V. CONCLUSIONS AND IMPLICATIONS 



Tht f iplontoiy itudy rtportad hi rt tnvMtigat«d tht teaching and iMrning of gaiMric 
tkUli in vocational education latUngt. Wt dtfine two catagoriM of generic skilli: baaic or 
enabling ikilla and complex reaaoning ikilla. In addition to theee ikilla, which define a 
penon'i competency for a taak, one muat alao conaider the motivational ttyle or diapoaitiona 
that infhience tMk performance. Without motivation or poeitive diapoaitiona, generic ikilla 
will be waited. We ftirther elaborate on complex reaaoning ikilla from the perapective of the 
human information proceeaing p«i**tig*n and ^pply thia conceptualization to identify problem- 
solving ekilla in several vocations. 

To better understand the teaching of generic skills, we observed several vocational educa- 
tion claases and selected one (a high school interior design class) for intensive study. Three 
questions guided our fieldwork: What generic skills are taught in vocational classrooms? How 
are they taui^t? How does the school context influence instruction? 

In reqwnse to the first question, the vocational teachers we observed taught several 
specific problem-solving skilla like those defined in our conceptual firamework. The teaching of 
these skills was often embedded in cooperative working arrangementa, wherein students worked 
together to sohre "authentic'' problama. Teachera alao sti esssd students' acquisition of positive 
diipoeitions, such aa making independent, bold dedaiona and taking responaihility for deciaiona 
made. Teachers held that acquiring auch diqMaitiona waa as impwtant m (if not mors impor- 
tant than) learning particular job-related knowledge or skills. 

From the standpoint of traditional academic instruction, these nontraditional course goals 
led to nontraditional teaching methods. Teachers designed project-centered courses in which 
etudenta could make many choioee (e.g., eetabliah milettonee, focua on a aingle taak from an 
array of taaka) in an environment free from typical claauoom rulea. Teachers treated students 
like aduha, fostered a climate of mutual respect, and huld studenta accountable for their work 
uaing workplace perfbrmance criteria. Thia claaaroom environment suiq>orted teaching of 
dispoaitiona and, more generally, motivated students in positive ways. 

Teachers had several techniquee for eolving some of the problems that arise in a project- 
centered claaaroom where students are given conaiderable freedom, including techniques for 
encouraging boldness and indspendence and for dealing with students who ars not proceeding 
in unison. Overall, lecturing or didactic inatruction ivaa minimlaed, m teachers conducted 
"miero-apprenticeahipa'* or engag*^ ^ one^n-one tutoring. In slwrt, the culture of learning 
found in theee claaaiooma bears little resemblance to tliat found in many traditional academic 
dassee. 

The interior deaign teacher found support for carrying out her instructional goala fh>m 
the ROP program's focua on schooling for work and ito cloee tiee with the bu sin ess community. 
This teacher seemed to eqjoy a great deal of autonomy in deciding how to deaign and teach the 
courae and evaluate etudenta. Howefver, the reaaona for this autonomy remain eluaive. On the 
one hand, it may be due to adminiatiative support or the particular nature of the courss we 
observed. That ia, interior deaign may be laea "bound* hi terma of domain-speeifk content 
than, say, maUiematics or other academic sul^jecta, thua giving thia teacher more tmdom in 
determining what will be taught This suggests that fiiwer domain-specific knowledge and skill 
requirements permit more leeway for teaching dispositions and workplace nttif idss or experi- 
menting with nontraditional instructional practicee. On the other hand, the teacher's 
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autonomy may rtfltct. vocational aducation's placa in tha broadar compiahanaiva school 
•nvixonmant This vocational taachar can "gat away with" doing thinp difliirsntly bacausa 
this eompxahansiva school placaa moft valua on acadamic programs gaaiad to prapart "mora 
qualifiad** studanta for higfaar aducation. Autonomy, than, may simply ba a by-product of 
nai^act 

RagudlaM of (or parhapa in spita oO vocational adueation's status, thaaa tsachars bald 
hi^ aqMctationa for studanta and stras a id tha importanca of taaching ganarie akilla and dispo- 
sitions for tha workptoea. Thair baliaf in studsnt-cantarad instruction axtandsd bayond tha 
classroom, m taachars also attandad to nonachool issuaa that concamad studants. Educational 
philoaophy and othar inqwrtant personal charactaristica of taachars ara important infradiants 
in tha taaching wa obaarvad. 

Bafow wa diaeusa ssvaral concluaions and implications firom this analysis with ra^Mct to 
taaching ganarie akilla, sducating divaraa studant populations, and intafrating acadamic and 
vocational education. Thia discussion is largely speculative, given the email sanvla of teachen 
and the exploratory nature of this reseai«h. Strong conclusions or policy implications for 
teaching and learning generic skills await farther research. 

TEACHINO GENERIC SKILLS 

The main contribution of thia study toward taaching generic ikills haa been to isolate and 
identiiy eoma aspects of human problem-solving behavior and to deecribe how they are tau^t 
In tha daasiooma we observed, thsee skiHs— problem recognition, generation of solution paths, 
evahiation, repair, and so on— were, for tha moat part, taught in^Meitfy and compriaed a r^- 
tively small portkni of the inatraetional "packags." However, the human information procaas 
ing modal and othar cognitive sdenoa rsssareh on tha learning proessf provide eaveral pan- 
digma that seem intuithraly applicable to taaching generic akilla. For example, this reeearch 
emphasiaae the importanca of bringing tadt cognitive prooseees, like pioblem recognition and 
evahiation, into the open where studanta can obeerve, enact, and practice them with help firom 
the teacher and other atudanta (CoUina, Brown, and Newman, 1969). If Ma. Adame followed 
this piine^la in her taarhing, aha mi^ have sinq>ly named the diflbrent problem-eohring stepe 
in <p*"g the house and discussed how these steps apply to other typea of problems aa wall 

We see the typical lag between theory formulation and ita applieation. Although cogni- 
tive edenoe leeearoh ia oartahily infhianring the content and method of inatnietion in some 
sul^iect aiaaa, its impact on teaching haa bean minimal overall^ The cognitive edenoe perspec- 
tive has besa abaent hi moat rssaaich ia vocational education (Adakaan, 1989), although 
cuntnt efforta have been made ;o esamhia ita ralevance for vocational education refonae (cf. 
Raiaan, 1999). This aaema an important priority for cognitive edenoe l eaea rcb a ra , who have 
|.fimaiily studisd acadamin sut^aet araaa and daaarooma. Vocational educatora can speed the 
theory-to-praetica traaafor by applying kaowa reeearch fiadhip born the cognitive sdance 
literatura to the devalopsaat of teaddag practices.' 

findhip ttom thia eipioratory study alao suggest that elementary and high school 
studants are hi need of trainhig to acquire dispositions and attitudee that will ssrva them well 

>8m. Iw MHvto, CurU'.'hMi md ttmkiatim Stmtdmd$ for School MtthmaHm, Th* NttfooAl CouneU of TMdMn 
oflirtwiHie, Umim, Vli^ Mwh UW. 

*llMth TboMM mi hm wlhiiaw at th« Unhwiltr ol Mlnimim an ammOf wufciimnt wvwal HiidiM tor tht 
NatteMl CMUff for RmmmIi ia Vooatteaal lAieatte (NCRVI) that fcmi on tte inltoatka at oopitha aetoon 
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in tin world of work. Vocational (and othar) taachart ahould conaidar explicitly managing tha 
laaming of thaia akilla aa wall, rathar than taaching tham "bahind tha tcanaa." Tha vocational 
taachara in this atudy had both iaplidt and aq)licit ways to taach and modal thaaa diipoai- 
tiona, but thair mathoda wara guidad by thair own wor]q>laca axparianca rathar than any formal 
modali. 

OifCmnt typaa of naw raaaareh ara naadad to improva taachara' ability to impart impor^ 
tant diqwaitiona and motivata itudinta to laam in tha daaaroom and work afbetivaly on tha 
job. How can taachan ha^ atudanta davalop paratvaranca for difHcult taaka, prida in work 
accompUahad, and a daaira to ba part of a coUaborativa taam? In our atu4y, taadiara craatad a 
laaming an?ironmant that mqiportad a "maatary^oriantad" raqwnaa in itudanta (c£ Dwack and 
Ligiatt, 1968). Howtvar, our study daaign could not datarmina which atudanta wtra alraady 
salf>mokivatad and which wara changing thair bahavior in rcaponaa to tha taachar or aituation. 
Furthar rasaareh mi^t maaaura studanta' motivational styla and track how thay raqwnd to 
motivational contingancias in tha laaming anvironmant. Othar studiaa might try to manipulata 
Cictors that contribute to student motivational stylas and saa how this affocta bahavior. An 
axparimant by Dwack« Tannay, and Dianas (citad in Dwack and Laggatt, 1988), for axampla, 
showad that children's implicit thaoriaa of intalliganca can ba modified to positively affect the 
goala thay choose in a taak* but it remaina to be eeen to what extent thia can be done with 
older students in regular classroom situations. A third study, alao suggsstad by social cognition 
theory, might determine which situational focton can override or altar eziating prediapoaitiona 
to produce mora adaptive motivational behaviora that support leaming. A teacher might 
emphaaias, for example, that trying a difficult taak (ahowing effort) will count aa much m final 
performance on the task. This might encourage atudanta to adopt a learning goal, provided 
that their predisposition toward an entity view of intelligence is not too strong (cf. Dweck and 
Leggett, 1968). 

A potentially powerftil way to study the interplay of generic skills and diapoaitiona, then, 
would be to adopt a perspective that combines theory and findings from both cognitive science 
and social cognition aa a way to analyas patterns of cognition>affoct-behavior in classrooms or 
other task-oriented situations. 

Our study also indicatea that certain contextual Csctors influence teaching of generic 
akilla. Thaea teachers, for example, had the autonomy to balance the teaching of domain- 
specific knowledge and skill requirements with generic skills, and to employ nontraditional 
instructional and evaluation methoda. It is difficult to tell how much of what we obeerved 
rested on tha charaetariatioa of theee particular teachers and their educatk>nal phikMophy. 
Future research might examine, for example, how much of suooeesftil teaching of generic skills 
reliaa on teacher cxpariancea and educational philoaophy, by studying teachers who diffor in 
theee reapaeta. Rasaareh should alao axaoiine under what condittona teachers have autonomy. 
Teachera in our study, for example, had autonomy becauae thay ware outakle the educational 
mainatiaam. PoUdea to "Mag tham in" might work against that autonomy and actually 
decreeee their ability to innovate. 



TEACHING DIVERSE STUDENT POPULATIONS 

Recently, much attention haa bean paid to the iu?««aaing diveraity of the atudant papula- 
tion. Immigration, shifting demographic, and other societal and economic foctors have con- 
tributed to many kinds of changss that schools must address. In California, for example, 
209,000 immigrant studante (61 percent of the nation's total atudant immigrant population) 
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wfft tnioUtd in tht 1986-87 school year. In tht put dtcade, tbt numbtr of Umitod-EnfUih- 
proficirat (LEP) students hu mozt than doublod (CaUforaia State Department of Education, 
1968). Ethnic and cultural diversity can strain long -held beliefii about students and schooling 
and challenie echoed norms. As one teacher put it, "It's not 'Leave it to Beaver* out there 
anymore." The local school district has held worlnhope on diversity, but teachers report that 
thay don't really provide useAil methods tot coping in the classroom. Ms. Adams belimd that, 
for the most part, teachers in her school art "looking for excellence, for college-bound 
behavior ... for high SAT scores. So thay give the BSL {Engliah as a eeoond language) kids 
busyworii, don't challenge them, aren't willing to bring discussion down to the students' level 
of understanding, and aren't willing to compromise." 

In our view, one interseting quality of the instructional practice in the vocational class- 
rooms was its appropriateness for teaching a diveree groiq) of students. Ms. Adams's clasa 
mixed students out of their academic or vocational "tracks," sines it included oollege-bound 
studsnts ftilfilling a fine arts requirement as well ss students hoping to acquire job skills. The 
class was predominately Anglo, but it included Hispanic, black, Asian, and other minority stu- 
dsnts. Several were ESL or LEP students. 

Several aapscts of instruction seemed well-suited to thk& diverse group. Rather than 
requiring unifbrm perfbimance standards, for example, teachors aaeeseed individual student 
progrees In the case of group work, they alao determined a student's contribution to the 
group. In addition, studsnts had aome Cnadom in their choice of projects or of taaks within 
pN^eeta, which allowed them to tailor their activities to suit their talents or interests. Ms. 
Adama alao ftemsd difbrsnt groups with an sye toward their div e rsi t y . For example, she haa 
fbrmed teams *wwitM«»*»ig Bni^-spsaking and BSL students and a team made up exdusively 
of studsBta with limited English proficiency (two students from Mexico, two turn China, and 
one fipom Japan). 

In addhioii, the apprentioeship and tutoring aspects of the teaching we obeerved seemed 
well suited to student diversity. The appitntioeahip model, in particular, has kmg been associ- 
ated with vocational education. Traditional apprenticeship methode— coaching, scaffolding, 
modsling— promote "learning through guided ex p e r i e n ce," and thay are embedded in a nodal 
context that supports learning to solve authentic domain problems. Suocs s sft il apprenticeship 
activity requiree the master to careAilly structurs the learning environment to sivport the 
appiantiee's Isaming; this, in turn, rsquirea carefiil consklsration of the individual studsnt's 
needs. As dsseribed in Sec. IV, these aspects of spprentioeehip were quite evident in the voca- 
tional daaarooms we visited. 

RsoaBt reeeareh in cognitive ecienoe on the process of learning has rs-examined the tradi- 
tional apprsiitiesahip approach and propoeed the notion of "cognitive apprentioeahip" (ColUna, 
\ Brown, and Newman, 1969). This work goes beyond traditional notfona of apprenticeahip by 
making the pedagogy of the apprentioeahip spproach mors explidt for teachers and by extend- 
ing the traditional model beyond the learning of manual skills.' Further research might corn- 
bins thsse modeb of spp untl csship to examine their usefiilneea tot teaching dhretae student 
pqniletH** QoMtions for foither reeeareh inehMk How can apprentkeahipa be stroetuied to 
serve diveree students in a large classroom sstting? Can apprenticeahip techniquee be applied 
to teaching domaln-spedflc knowledge and sUUs and ftnerie skills, in addition to complex 

Mlioa ii 10 IVP^ ISPMMlMI^ 
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physical procttiM and ikillt? What Unda of akilla do ttachatt (vocational or otharwiia) or 
studtnta naad to play tha "maatar" rola in ^pprtnticaahip arraBfimanta? 



INTBORATINO ACADBBaC AND VOCATIONAL EDUCATION 

Finally, our roaaareh lad ua to apaeulatt about rocant rafotma calUnc for tha intagration of 
aeadamic and vocational aducation aa ona way to raatructura adueation to battar maat tha 
naada of all atudanta. In tha apixit of itform, both vocational and aeadamic aducatora aaaich 
fbr waya to intagrata curricuhim, but ftom aomawhat diflimnt paiqMctivaa. Vocational aduca- 
ton hava laapondad to racant lagialation and aitamal eritidam by dovtloping and iaplamant- 
ing naw couraaa and programa (cf. Oiubb at aL, 1990; Adabnan, 1969). Many of thaaa hava tha 
flavor of making vocational aducation 'inoto aeadamic." Tha California Paninaula A c aJ am iaa 
modal, for aiampla, combinaa tha cora academic curriculum with tachnicai inatruetion in a par- 
ticular occupational flald (ct Stam at aL, 1988). Othar aolutiona go bayond teaching tha baaic 
thraa Ra to ancompaaa a broadar ranga of akilla, auch u thinking and problem aolving (e.g., 
Adehnan, 1988). 

Academic achool laformara, on tha other hand, have been motivated by the poor perfor- 
mance of achookhildren and advanoae in eoftnitive adence laaearch to make acad em i c learning 
more meaningfol fbr all atudanta and, at the aame time, better prepare all atudante for the 
woridofwork. Although the term 'integration* ia not typteally applied to reforma in academic 
education pmctiee, new cunkuhm and theoittieal appioaehee have the flavor of making 
academic inatiuetion *mciit vocatkmaL* Modab of oognttive apprentieaahip (diacuaaed above), 
fbr eiample, draw heavily tnm atudiea of traditkmal vocational apprenticeehip training (e.g.. 
Lave, 1977) and recommend *aituating* laaninff in contezta that reiSect how a aUU will actu- 
ally be ueed (ej., CoUina, Brown, and Newman, 1969). 

In abort, both acadamk and vocatkmal aducatora have much to contribute to the deaign 
of integrated educational practice. Ona aapeet of curricuhm reform common to both ia the 
need to improve atudanta' abiUtiee to reaaon, think, and aoWe problama. That ia, both aae 
"generic akilla* aa important learning akiUa for atudante "in achool and out"— fhm achool to 
the workplace or throughout one'a lifo. 

If thia ia one goal of hiitegratkm, then wa might anviaion a modal of integration baaed on 
teaching generic akilla and diapoaitiona to all atudante in both academic and vocational daea- 
rooma. While the preeent atudy repreeente a firat atep in articulating that modal, mote 
leaearch la dearly noMled. Future reeearch ahould analyae the aequiiMoo •iid teaching of tar- 
get ganerte akUla and diqwaitione in both vocational and academic daaaraoma. Several impor- 
tant quaadona remain with reapeet to teaching theea akilla, particularly in academic aattiiifk 
The vocational teachers' approach waa to taaeh generic skills in the contait of an "authentic" 
problem, carried out coopnativaly by a team of students. In addtttloo, teachers struetuied the 
claesroof' rutai and eapectattons to reeembla, aa much as posdbla, an actual worUjog environ- 
mant It is not clear to what extent theee foatures of instnietion dspend on the sufalect area. 
For example, it is possible that this approach, and othar ipadfle teaching praetlcae used in 
interior dedgn (e.g., micro-apprantlosahlp and tutoring insfesad of lecturing), may not generalise 
well to mathamstiffs or BngUah insCmedon. 

Another issue concerns the importance of workplace experience for teaching some impor- 
tant diapodtions or for executing aome instniBtional spproaehss. The teaehera in thia atudy 
had red-lifo experience in the "culture of praedoe" that provldaa knowledge and undsntemd- 
ingi vahied by praeddonera. This fbnn of expertise is just aa important aa akill in performing 
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tuks and lolviiig prabUnu in tht workpUct. It ii part of what conititutaa tha practica of 
aipart work, aa wall aa what tha aspart (or maatar eraftamaik) imparta to tha novioa (or 
appiantica). Thua, tha aipart can taaeb or nodal both akilla and attitudaa. It ia not claar to 
what axtant tha eultura of praetioa ia davalopad through raal work aiparianea. Furthannora, it 
ia hard to imagina tha analog to tha eultura of praetioa in an aeadamic domain, although wna 
argua that good aathanatica inatruotion inehidaa an nndaiatanding of how mathamatiea ia 
dona hy mathamatieiana— tha eultura of tha "mathamatician* (a.gH Sehoanteld, 1967). It ia 
poaaiUa that aoma laaaona fbr auecaaaftiUy adapting to tha workplaea "eultura of praetiea*— 
rnieh u taking raaponaibility for ona'a own behavior or making indapandant daeiatona— are 
mora aaaily ineorporatad into teaching in voeational than in aeadamie elaaarooma. 

Aa a final recommendation, Aituie raeearch to develop a modal of teaching generic akilla 
for all atudante— or to addraie other queetiona praeented in thia lactkm— ehouki analyse the 
acqdaition and teaching of target akilla at a level that will inform curriculum development and 
teacher training. Broad daecriptione of needed workplace akilla are not enough. Since teachera 
have the ultimata raqMuibility for carrying out any curricular reforma, raeearch muat aim to 
infiorm teachera' practice. 
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Appendix 

SUMMARY OF SELECTED LITERATURE 



To idtntiiy tht MOpt and content of pnvioui rtiMich on "nnaric ikillt," wt iMrchtd 
tha oopiiti^ •danct, vocational iucation, training, and workplaca litaratuxw. Wt summaiiia 
soma flndinp from thaaa louioaa in Sac. H. Wa diacovaiad that not only waa terminology 
divaraa, tha typaa of itema indudad undar thia "pnarie" umbralla variad graatly. For axampla, 
tha liate of ganaric ikilla wara laballad "ganaraliiabla ikilla,' "attributaa," "talanta," nHaiafir- 
abla akilla," and "occiqMtional adaptability ikilla." Moraovar, tha content within liate inchidad 
baaic akilla (i.a., math, raading, writing), thinking and problam>iolving ikilla, attitudai and 
diapoaitiona, eraativity, and phyaical attributaa. 

Thia ^>pandiz diq>laya tha raaulte of this aaarch aa a lafarancad list of workplaca skills 
considarad domain ganaral, plua a notetion idantifying tha satting involvad (sacondary, postaec- 
ondary, workplaca, ate.) and tha sampla (taachars, administraton, adult workezs, ate.). 
Graanan's (1984) antry indudaa lourcas that ha citas in hia raviaw. 
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Stttinf 



TftBtteabk Sktlk 



Workpiict 



WoffUiwwItliothm 
PnUnhqMbi 



Bducitont 
ptnoBMl 



tftiMn 



PliaaiBi/lasfoat 



BmIo tktQt OQQOipCuftUitd ii 



Publk 



TMChtlB 



Intw p tr t on al tvktioni 



voetd/ 
poMMondaiy 
voc 9d 



AiMltadt in v«ftMl compralMnaioB, Workplact — 

irtthoMtk ifMoning, aunual (kzUrity 
InltftflAMBptvmtnt 



AttribmiK 
UmMIm fluiooy 
OiifiMUty 



SpMdonimb 



Worit 
Woik 



MtiViUM/OOMnMKM 

ibilMM/pMMBiiity 



CrMtW* or produetivt thinking 
IvahMtiM or dMiiloo«makiac tatont 



VtriMl ooBBunkctkm 
WiWi« 



WorkplMM - 



WorkplMt - 



WorkpkM - 



WockplMt 



Tndi/ 



Cosfcfwwc 



CoauMiaity 



WiaBt,1977 



QiMBaii, 1963 



GrMMU, 1984 

(citM Mtchaa tad MeComiek, 
1969) 

arMMUt,1964 

(dlM Maiquudt md McComkk, 
1972) 



QiMBaa, 1964 

(cHm Cimaiafham, 1971) 



OfMoaa, 1964 
(dtM Taylor, 1973) 



QfMMa. 1964 
(dtM Wiaat, 1977) 



afMMB.1964 
mm HoimU, 19n) 
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"OMMfieSkUl' 



Setting 



Sampto 



Ufibbluuidwritlaf 

Aeeontt, tmt arithowtk calculation 

8ptU MBMBOn HTHI1W 

PMBiUvuMiJobaMBM 
Uadwwiad/tafipwt Infb pmtnUd 
IqrphoMaloM 

mattitudiof intMNt/ 



WotkplM 
(bfoadnuifi 

of ooeupitioM) 



mdm wiow w i n r r to o t y/itiywJ eonditiona 
Apply ivtos to Biw tnapln 
Appir vultipit pfoOMkiil ivlit in a 



Tittttniiii tiri ^l^*^t 
CoMlniet iMfttiBf/Job aida to guida 
laoniaf and parfcrmaiioa 

Adult UtameyakiUa: 
ConiimmkatiOB (itad, writa* apaakt 



) 



aUDa 
aUUa 
lUUa 



TotmHftf akilbtojob: 
TiBkpatiMVMaaaldlk 
Skflh to apply biood uaabia knowladp 
Paiaaiiil/lmafpaiannal aflwtht akflla 




asd ptodncthfitjf 



Aoia 10 now wMft ana oow w 



CobbII knoiHadfa to Maaoty 
RaaaU iitattaatoa taeimtaly 
i naadad ftw 



Uaa kaowladp b daaiaioii makiac and 

ptoUniaoMaf 
Craala um ka aai l adp aa laMh of 



1 aunrtval akilla: 
Wctkli«tai( 
UniiiiUMiilmaalf 
liaHai^iMi hm Mrk 



Uiiat annuity Kiwrk 



AdipHaf and pliaaioc tlw Aitun 



WorkpUwt Adult 



Workplaca TniaiBt/ 



VoMtiOBtl/ Woikm, 



OiMaaB,ige4 

(dtM SlMit, Dottt, Short, 
and Bndlty, 1974) 



Oratnan, 19M 

(dtaa Nortbeutt, 1975) 



Ofwaan.l9e4 
(citaa Ificnal. 1977) 



OfWBaa,19e4 
(dtaa NdaoB. 1979) 
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^(kntrio SkUl'* 



Stttinf 



Stmpto 



Work adapUtlon tkiUt (or **iapicu''): 
OrguinUoiul 

PMfcfttiAOO 

IiititptrtoMi 
RMpoMibUity 

ASMItVt 



skilb: 

it 



Workplico 



Otoml 
idiill 

population 



OooopilloMl ad^Mability 
OoodnoffkiMttudt 
MiMfi rat's own tim and activity 

Oroup probltm-iolviiig ikilla: 
latarptnoDal 
Ofoup prooaaa 
Probbm iolvinf 
Dadaira H^^*"f 
PlaaaiBC 



•Ulla: 



atatiUkal quality control 
IntmbeHoQ to '"quality of work lift'* 

QWLacthrMaa: 



Workplaca/ Firms 

higli-involvanisnt« with known 

participativt QWL itpuution 
work ssttinp 



Ortaaant 1964 

(citaa Ashlay» Calling Faddk), 
Paariaon, Wiant, and Wrifbt, 
1960) 



Oraanaut 1964 

(diaa Sals* I960; 

Sab and Colaman, I960; 

Sals. Joaaa, and Ashlay. 1960) 



Pratiar and RuasaU. 1964 



Thiakiac/faaaoninf 



Workplaca 



Ftma 

with known 

QWLiaputatkm 



Coopai rti vt pfoUaB sohrinf (intarparaonal 
ra l alto a a /p wip p r a c aaa, oo mmuntraH o n , 



DaaUaf with anUfulty and uncartainty 



MaUnt iateaad Jiidgmanta about multipla 
I and raalitlaa 



ThinUai akilk 
njaathairhaadaatwork** 
Aoqidia iniMDatkni 



Public 
Keondiiy 



Kettn inquiry 

CiMMithiakiiifakilk: 
RMopiitka thit • pioblMB Milts 
Diftritloa of iMl^iMfki, iil-Mnietund 



Uaoti^ ttaHid iateaatioii and iMk 
UDdMfltand that wlutkm d^Mods on 



Dtflat foalt In iU-ddlMd lituAtioDi 
QtBop pwbl— ••aWint akillt 



PntMT and RuMtU, 1964 



StMB, HoadilaadM. Chojr. and 
BtBM».1966 



StanbMg, 1966 
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^Of Mrk 8km* 



Stttinf 



Hudto uapivdtetaUt and BonroiitiM 

piobltnt wi oifouBttiBCii 
BipifiiMt bow j m ri o prinoiplit % f \ 4 

pMomii tfiaililt into qpteUk work 
W9km tad MMim lifudiBf work 

Cooptritlvf woridag nlitkmthipt 

CommHat&t to quality 

Sodal mpoualhnity in oMtkm and 

PaitldiMtt in todaUy ahand 



Publk 
Moondary 



Oakaa,198e 



Raaakk, 1987b 



IMm to and aaatyia argumoata 

Oalbar iatoMtko and know bow to uaa it 

BaaaoBt analyaia, and raflaetioa 

Pioblam aolving 
KaoiHadp aoquiaitioa 
Stlf-i 



Saeondary 
vocad 



Troubiaabooting 
Pfobkn aoMag 



MiUtary 



Cbipmaat 1988 



Garrataon, 1988 



IntwptftMIHy 
l^totivatftaa 



Worhpiaco 



Claima 



Sbaakar,1988 



UadMMad aMiWpla anajfa of iafo aad 
rataa fovaniag I 

Ui 



Naadtoba 



to laaa a taa d aidta ad l am i aa t i 

to pfoAt 



Mkbigan 



Opaiatioaa 



Mkhipa BaployabiUty 
SUlbTaikFMM.lMS 



8«t fOili tad dmtop / lapltmwit 
aMla^aa to aabiavo tbaai 

Kaow bow to laam aaw iaftmaatioB 
aadaUUa 

Uaa iaift aoatoiaad ia aoa t a it aad 
ag^Htoaaotbar 

IdanJiy wban aad from wbon to 



of lauhipla 



axaciitivaa 



Sohw pfoUaaaa 



SUUitetba 
laMalht 



wMkplaoa 



RaiMt 1989 
(dt«Lavia,1988) 



Wofldag la gioiq» 
Paartniaiag 



Oblalai^ aad ualag inlomatioa 



Muitkattttral akiUa 
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